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C  FI  A  P.  I. 

Of  Antimony. 


t 

PROCESS  L 


T o  feparate  Antim'ony  from  its  Ore  by  Fiifioro, 


HAVING  drilled  fome  fmall  holes,  of  about 
two  lines  diameter,  in  the  bottom  of  a  cruci¬ 
ble,  put  into  it  your  Antimonial  ore  broken 
into  little  bits*  about  the  fize  of  a  hazel 
nut  ;  lute  on  its  cover  ;  fet  the  crucible  thus  pre¬ 
pared  in  the  mouth  of  another  crucible,  and  dole 
the  joints  with  lute. 

At  the  diftance  of  half  a  foot  from  this  compound 
veifel  place  bricks  all  round,  fo  as  to  form  a' fur¬ 
nace;  the  fides  of  which  muft  rife  as  high  as  the 
brim  of  the  uppermost  crucible. 

Let  the  bottom  of  this  furnace  be  filled  with  afhes, 
up  to  the  top  of  the  lower  crucible,  and  the  reft  of 
Vol.  IL  B  the 
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the  furnace  with  lighted  coals.  Blow  the  fire,  if  it 
be  neceflary,  with  bellows,  till  the  upper  crucible  be¬ 
come  red.  Keep  it  up  in  this  degree  for  about  a 
quarter  of  an  hour.  1  hen  take  your  veffels  out  of 
the  furnace,  and  you  will  find  the  Antimony  col¬ 
lected  in  the  bottom  of  the  lower  crucible,  having 
run  through  the  holes  of  the  upper  one. 

OBSERVATIONS. 

The  ore  of  Antimony  is  one  of  the  molt  fufible  : 
it  always  contains  a  great  deal  of  Sulphur  ;  and  can¬ 
not  fultain  a  fire  of  any  force  without  being  diffipat- 
ed  into  vapours.  It  requires  no  additament  to  flux 
if,  for  it  is  not  neceflary,  on  this  occafion,  that  the 
earthy  and  ftony  matters  mixed  therewith  be  brought 
to  fufion.  It  is  fufficient  that  the  Antimonial  part 
be  melted  ;  which,  as  foon  as  it  becomes  fluid,  is 
carried  by  its  weight  to  the  lower  part  of  the  cruci¬ 
ble.  Thus  it  is  feparated  from  all  heterogeneous 
matters  *  which  are  left  in  the  upper  crucible,  while 
it  pafles  through  the  holes  in  its  bottom,  and  forms 
a  mafs  in  the  lower. 

1  he  precaution  of  doling  all  the  openings  of  both 
crucibles  is  neceflary,  on  account  of  the  volatility  of 
this  mineral  :  and  that  the  Antimony,  when  once 
melted,  may  not  continue  expofed  to  a  great  heat, 
it  is  made  to  run  down  into  a  veflfel  furrounded  with 
afhes  only,  and  by  that  means  very  little  affe&ed 
with  heat  ;  allies  being  one  of  thofe  folid  mediums 
that  tran finit  kail  of  it. 


process  ir. 

a 

‘The  common  Regains  of  Antimony. 

Reduce  crude  Antimony  to  powder.  Mix 
it  with  three  fourths  of  its  weight  of  white 
1  artar,  and  half  its  weight  of  refined  Salt-petre, 
both  pulverized.  Into  a^large  crucible  made  red- 

hot 
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liot  in  the  fire,  throw  a  fpoon-full  of  your  mixture, 
and  cover  it.  There  will  be  a  very  considerable  de¬ 
tonation.  When  it  is  over,  throw  in  a  fécond  fpoon- 
full  of  your  mixture,  and  cover  the  crucible  as  be¬ 
fore:  this  will  produce  a  fécond  detonation.  Go  on 
thus,  till  you  have  thrown  in  all  your  mixture. 

When  the  whole  has  thus  fulminated,  increafe 
the  fire  fo  as  to  bring  the  matter  into  fufion  ;  that 
being  done,  take  the  crucible  out  of  the  furnace* 
and  immediately  pour  its  contents  into  an  iron  cone 
heated  and  greafed  with  tallow.  Strike  the  floor 
and  the  cone  fome  gentle  blows  with  a  hammer,  to 
make  the  Regulus  precipitate  ;  and  when  the  mat¬ 
ter  is  fixed  and  cold,  invert  the  cone  and  turn 
it  out.  You  will  fee  it  confift  of  two  diftinét 
fubftances  ;  the  uppermoft  of  which  is  a  faline 
fcoria,  and  the  undermoft  the  reguline  part.  Strike 
this  m-afs  a  blow  with  a  hammer,  in  thé  place 
where  thefe  fubftances  join,  and  you  will  by  this 
means  feparate  the  fcoria  from  the  Regulus  ;  the 
latter  of  which  will  have  the  form  of  a  metallic  cone, 
on  whole  bafe  you  will  obferve  the  fignature  of  a 
bright  ftar. 

OBSERVATIONS. 

Antimony,  though  feparated  by  a  former  fufion 
from  the  earthy  and  ftony  parts  of  its  ore,  muft  ne- 
Verthelefs  be  ftill  considered  as  an  ore,  on  account  of 
the  great  quantity  of  Sulphur  it  contains,  which  mi¬ 
neralizes  the  metalline  part  or  Regulus.  Therefore 
if  you  defire  to  have  this  Regulus  pure*  you  muft 
feparate  it  from  the  Sulphur  that  is  combined  with 
it.  This  may  be  done  lèverai  ways.  The  method 
above  propofed  is  one  of  the  readied  and  eafieft*» 
though  not  altogether  free  from,  inconveniencies,  as 
we  fhall  Shew. 

The  Salt  petre  in  the  mixture  detonates  by 
means  of  the  Sulphur  of  the  Antimony,  which  it 
confiâmes,  and  from  which  it  feparates  the  regu=* 
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regnline  part  :  but  left  it  fhould  alfo  confume  fome 
of  the  phlogifton  which  gives  the  regulus  its  metal¬ 
line  form,  Tartar  is  added*,  becaufe  it  contains  a 
great  deal  of  inftammable  matter,  and  fo  is  capable 
of  fur  ni  thing  enough  for  the  detonation  of  the  Ni¬ 
tre,  or  rather  for  reftoring  to  the  metallic  earth  of 
the  Antimony  the  phlogifton  that  may  be  confirm¬ 
ed  by  the  Nitre. 

If  we  confider  what  pafies  In  this  operation  we 
fhall  foon  be  convinced  that  a  great  deal  muft  be  loft: 
in  it,  and  that  we  do  not  thereby  obtain  near  all  the 
Regulus  that  the  Antimony  is  capable  of  yielding  : 
for  t.  the  Regulus  of  Antimony  being  a  volatile 
fubftance,  much  of  it  muft  be  diffipated  during  the 
detonation  *,  and  fo  much  the  more  as  the  detonation 
is  feveral  times  repeated,  and  continued  for  a  confi- 
■derable  fpace.  '  The  flowers  that  may  be  colledted 
by  prefenting  cold  bodies  to  the  fmoke  that  rifes  in 
the  operation,  and  which  may  be  reduced  to  a  Re¬ 
gulus  by  the  addition  of  a  phlogifton,  fufficiently 
prove  what  is  here  advanced. 

2 .  All  the  Sulphur  of  the  Antimony  is  not  confirm¬ 
ed  by  the  Nitre  on  this  occafion  *,  and  moreover,  the 
Acid  of  that  part  thereof  which  is  burnt,  uniting  with 
fome  of  the  Alkali  produced  by  the  deflagration  of 
the  Nitre  and  Tartar,  forms  a  Vitriolated  Tartar, 
which  meeting  with  a  fufficient  quantity  of  phlogif¬ 
ton  in  the  mixture  produces  new  Sulphur.  Now 
this'  Sulphur,  whether  not  confumed,  or  re-pro¬ 
duced,  in  the  operation,  combining  with  the  Al¬ 
kali  forms  a  Liver  of  Sulphur*,  and  that  diffolves 
part  of  the  Regulus,  which  by  this  means  remains 
confounded  with  the  fcoria.  The  proof  of  this  is, 
that,  if  the  fcoria  be  mixed  with  filings  of  iron,  and 
fufed  a  fécond  time,  you  will  find  at  the  bottom  of 
the  crucible  a  button  of  Regulus  which  it  contain¬ 
ed,  and  which  is  feparated  therefrom  by  the  inter- 
pofition  of  the  Iron.  We  fhall  fay  more  on  this  fub- 
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jedfc  in  the  procefs  for  making  the  Martial  Regulus, 
which  immediately  follows  this.  If,  indead  of 
melting  the  fcoria  with  iron  filings,  we  pulverize 
it,  boil  it  in  water,  and  then  pour  an  acid  into  that 
water  ;  the  liquor  will  inflantly  grow  turbid,  and  a 
Sulphureous  Precipitate  will  fall,  commonly  called 
the  Golden  Sulphur  of  Antimony  ;  which  is  nothing 
elfe  but  common  Sulphur  dill  combined  with  fome 
particles  of  the  Regulus  :  a  new  proof  of  what  we 
advanced  concerning  the  production  of  Liver  of  Sul¬ 
phur  in  this  operation. 

As  Regulus  of  Antimony  is  of  no  great  value, 
the  lofs  fuftained  in  this  procefs  is  feldom  regarded. 
However,  we  fhall  have  occafion  in  the  fequel  to 
point  out  a  method  of  obtaining  this  Regulus  with 
lefs  difadvantage. 


PROCESS  III. 

Regulus  of  Antimony  precipitated  by  Metals . 

PU  T  one  part  of  fmall  iron  nails  into  a  crucible, 
and  fet  it  amidd  burning  coals,  in  a  melt¬ 
ing  furnace.  When  the  iron  is  thoroughly  red-hot, 
and  begins  to  grow  white,  add  thereto  little  by  lit¬ 
tle,  and  at  feveral  times,  two  parts  of  crude  Anti¬ 
mony  in  powder.  The  Antimony  will  immediately 
flow  and  unite  with  the  Iron.  When  the  Antimony 
is  entirely  melted,  add  thereto,  at  feveral  times,  the 
fourth  of  its  weight  of  pulverized  Nitre  :  a  detona¬ 
tion  will  enfue,  and  the  whole  mixture  will  be  in 
fufion. 

After  you  have  kept  the  matter  in  this  condition 
for  fome  minutes,  pour  it  into  an  iron  cone,  firft 
heated  and  tallowed.  Strike  the  fides  of  the  cone 
with  a  hammer,  that  the  Regulus  may  fall  to  the  4 
bottom  ;  and,  when  all  is  cold,  Separate  it  from  the 
fcoria  by  a  blow  with  a  hammer.  Melt  this  firft 
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Regulus  again  in  another  crucible,  adding  a  fourth 
part  of  its  weight  of  crude  Antimony.  Keep  the 
crucible  clofe  fhut,  and  give  no  more  heat  than  is 
necçffary  to  melt  the  matter.  When  it  is  in  perfect 
fufton,  add  to  it  at  feveral  times,  as  you  did  before, 
the  fixth  part  of  its  weight  of  pulverized  Nitre  j  and, 
in  half  a  quarter  of  an  hour  after  this,  pour  the 
whole  into  a  cone  as  you  did  the  firft  time. 

Laftly,  melt  your  Regulus  over  again  a  third  or 
even  a  fourth  time,  always  adding  a  little  Nitre, 
which  will  detonate  as  before.  If  after  all  thefe 
fufions  you  pour  the  Regulus  into  an  iron  cone, 
you  will  find  it  very  beautiful,  and  the  ftar  well 
formed  :  it  will  be  covered  with  a  iemi-tranfparent, 
lemon  coloured  fcoria.  This  fcoria  is  extremely 
acrid  and  cauific. 

OBSERVATIONS. 

Though  Regulus  of  Antimony  unites  very  rea¬ 
dily  with  Sulphur,  and  is  always  found  combined 
therewith  in  the  earth,  we  muff  not  thence  con¬ 
clude  that  it  hath  a  greater  affinity  than  other 
fubftances  with  that  mineral  :  on  the  contrary,  all 
the  metals,  except  Gold,  have  a  greater  affinity 
than  this  Semi-metal  with  Sulphur.  Hence  it 
follows  that  all  the  metals,  except  Gold,  are  capa¬ 
ble  of  decomposing  Antimony,  and  feparating  the 
fulphureous  part  from  the  metalline  *  fo  that,  in- 
ftead  of  employing  Iron,  as  in  our  procefs,  Copper, 
Ee ad.  Tin,  or  Silver,  may  be  ufed,  and  a  Regulus 
obtained  by  means  thereof. 

But  as  Iron  is,  of  all  the  metallic  fubftances, 
that  which  hath  the  greateft  affinity  with  Sulphur, 
it  is  on  this  occafion  preferred  to  the  reft.  And 
from  hence  two  advantages  arife  :  the  firft  is, 
that  the  operation  is  performed  fooner  and  with 
greater  eafe  ;  the  fécond,  that  the  Regulus  is  purer, 
and  contains  lefs  of  the  precipitating  metal.  For  it 
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is  a  general  rule,  that,  when  one  metallic  flifjftance  is 
employed  to  precipitate  another,  the  precipitated  fub- 
Itance  is  always  a  little  adulterated  by  the  admixture 
of  fome  particles  of  the  precipitant.  Now,  the  grea¬ 
ter  affinity  the  precipitant  hath  with  the  matter  united 
to  that  which  is  to  be  precipitated,  the  lefs  doth  the 
precipitate  retain  of  the  precipitant. 

In  this  procefs  the  Iron  melts  very  eafily  by  means 
of  the  union  it  contracts  with  the  Sulphur*,  which, 
as  we  cbferved  before,  hath  the  property  of  render¬ 
ing  this  metal  very  fufible,  though  or  itlelf  the  mod: 
refractory  of  all. 

The  fcoria  found  on  the  Regulus  of  the  firft  fu- 
fion  is  a  combination  of  Iron  with  the  fulphureous 
part  of  the  Antimony.  This  fcoria  is  extremely 
hard,  and  not  to  be  feparated  from  the  Regulus 
without  fome  trouble.  The  Nitre  added,  being  alka- 
lizated  and  uniting  therewith,  renders  it  a  little  fofter, 
and  gives  it  the  property  of  relenting  in  the  air. 
Any  Alkaline  Salt  may  be  fubftituted  for  the  Nitre. 

The  Nitre  that  is  alkalizated  in  the  operation,  or 
the  Alkali  that  is  added,  procures  moreover  another 
advantage  ;  namely,  that,  by  uniting  with  part 
of  the  Sulphur  of  the  Antimony,  it  produces  a 
Liver  of  Sulphur,  which  didblves  the  Iron,  retains 
it,  and  hinders  that  which  is  not  yet  combined  with 
pure  Sulphur  from  uniting  fo  readily  with  the  Regu¬ 
lus  as  it  otherwife  would  do. 

Laftly,  the  addition  of  Nitre,  or  an  Alkali,  con¬ 
tributes  greatly  to  promote  the  fufion,  to  render  it 
more  perfect,  and  to  procure  a  more  complete  preci¬ 
pitation  of  the  Regulus, 

The  fécond  fufion  which  the  Regulus  is  made  to 
undergo  is  intended  to  purify  it  from  any  mixture 
of  Iron.  When  the  frefh  Antimony  added  on  that 
occafion  comes  to  melt  with  the  Regulus,  the  Sul¬ 
phur  contained  in  the  Antimony  joins  with  the  fer¬ 
ruginous  parts  in  the  Regulus  ;  and  the  Iron  becom¬ 
ing  lighter  by  this  union  is  thrown  up  to  the  furface 
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of  the  mif/jer.  There  it  forms  a  fort  of  fcoria,  with 
which  a  good  deal  of  Antimony  is  mixed  ;  the  Re¬ 
gains  not  being  wholly  precipitated,  becaufe  there  is 
not  Iron  enough  in  the  mixture  for  that  purpofe. 

he  Salt-petie  adcied  here  produces  the  fame  eiiebt 
as  in  the  fir  ft  fufion. 

But  if,  on  one  hand,  the  Regains  precipitated  in 
the  firft  fufion  be  purified,  by  this  addition  of  frefii 
Antimony,  from  moft  of  the  Iron  with  which  it  was 
alloyed  ;  on  the  other  hand  this  fame  Regulus  cannot 
be  kept  from  re-uniting  with  fame  fulphureous  parts. 
In  order  therefore  to  feparate  it  entirely  from 
thefe,  it  mud  be  melted  over  again  once  or  twice 
more,  and  a  little  Nitre  added  each  time,  to  con- 
fume  them  by  deflagration.  But  this  cannot  be  done 
without  confuming  alfo  fome  of  the  very  phlo- 
gifton  which  gives  the  Regulus  its  metalline  form  : 
whence  it  comes  to  pafs  that  part  of  the  Regulus  is 
converted  to  a  calx,  which  by  means  of  the" alkali- 
zated  Nitre  is  turned  into  glafs  ;  and  it  is  this  glafs 
which  mixing  with  the  fcona  gives  it  the  yellowco- 
lour  observed  therein.  This  yellow  colour  may  alfo 
be  in  part  produced  by  fome  ferruginous  particles,  of 
which  a  fmall  quantity  always  remains  combined 
with  the  Regulus,  notwithflanding  its  former  de¬ 
puration  by  Antimony. 

S't  'ls  °f  no  ufe  to  repeat  the  fufions  of  the  Regulus 
oitener  than  is  above  propofed,  or  to  add  freJfh  Ni¬ 
tre  with  a  view  to  confume  the  Sulphur  it  may  ftill 
contain .  for  after  tne  iecond  fufion  it  contains  none 
at  all,  and  retains  only  the  phlogifton  neceffary  to 
give  C  the  metalline  form.  So  that,  by  profeciiting 
the  matter  further,  you  would  only  calcine  and  de^ 
ftroy  the  Regulus  to  no  manner  of  purpofe. 

From  what  hath  been  faid  it  is  plain  that,  even  by 
this  procefs,  we  do  not  obtain  all  the  Regulus  which 
our  Antimony  is  capable  of  yielding  ;  feeing  part  of 
it  is  deftroyed  by  the  fufions  it  mult  necefiarily  un¬ 
dergo 
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dergo  with  Nitre,  in  order  to  its  purification.  We 
ihall  give  a  procefs  for  obtaining  from  Antimony 
the  greateft  quantity  of  Regulus  it  can  poffibly  be 
made  to  yield,  after  we  have  treated  of  its  Calcina¬ 
tion,  which  is  in  fome  fort  the  firft  ftep  of  that 


PROCESS  IV. 


T'he  Calcination  of  Antimony, 

TAKE  an  unglazed  earthen  veffel,  wider  at  top 
than  at  bottom  ;  put  into  it  two  or  three 
ounces  of  crude  Antimony  finely  pulverized.  Set 
this  veffel  over  a  weak  charcoal-fire,  and  increafe 
the  heat  till  you  fee  the  Antimony  begin  to  fmoke  a 
little.  Continue  the  fire  in  this  degree,  and  keep 
inceffantly  dirring  the  Antimony  with  the  fhank  of  a 
tobacco  pipe  all  the  while  it  is  upon  the  fire. 

The  powder  of  Antimony,  which,  before  calci¬ 
nation,  was  of  a  brilliant  colour  inclining  to  black, 
will  become  dull,  and  look  like  an  earth.  When  it 
comes  to  have  this  appearance  raife  your  fire  till  the 
veffel  be  red-hot,  and  keep  it  up  in  this  degree  till 
the  matter  ceafe  entirely  to  fmoke. 

O  B  S  E  RVA  r  10  NS. 

Antimony,  as  hath  been  already  faid,  is  a  fort 
of  ore  confiding  of  a  metalline  or  reguline  part  mi¬ 
neralized  by  Sulphur. 

The  defign  of  this  calcination  is,  by  the  aftion  of 
fire,  to  diffipate  the  fulphureous  part,  which  is  the 
mofl;  volatile,  in  order  to  feparate  it  from  the  me¬ 
talline  part.  It  is  evidently  "a  real  torrefadlibn -,  but 
the  operation  is  very  difficult,  and  requires  a  good 
deal  of  attention  :  for  Antimony  very  eafily  melts, 
while  at  the  fame  time  it  is  neceffary  to  our  fuccefs 
that  it  do  not  melt  ;  becaufe  when  the  matter  is  in 
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fufion  the  Sulphur  requires  a  much  greater  degree 
of  heat  to  carry  it  off.  Now,  as  Regulus  of  Anti¬ 
mony  itfelf  is  very  volatile,  a  good  deal  of  it  would 
be  diffipated  along  with  the  Sulphur,  if  it  were  ex- 
pofed  to  the  degree  of  heat  neceffary  to  carry  off  the 
Sulphur  when  the  mafs  is  melted. 

Therefore  if  it  happen  that  the  Antimony  begin 
to  melt  during  the  calcination,  which  is  eafily  per¬ 
ceived  by  its  running  into  clots,  it  mud  be  taken  off 
the  fire,  and  the  clotted  parts  be  again  pulverized  ^ 
after  which  the  calcination  is  to  be  profecuted  with 
a  lefs  degree  of  heat. 

When  the  Antimony  has  loft  all  its  brightnefs,  and 
is  become  like  an  earthy  matter,  it  is  time  to  aug¬ 
ment  the  degree  of  heat,  in  order  to  complete  the 
calcination  ;  becaufe  the  lafb  portions  of  the  Sulphur 
are  the  molt  difficult  to  raife.  Moreover,  the  incon¬ 
veniences  juft  mentioned  are  not  now  to  be  appre¬ 
hended  :  for,  as  the  great  fufibility  of  the  reguline 
part  is  owing  to  the  Sulphur,  what  remains,  after 
you  have  diffipated  the  greateft  part  of  the  Sulphur, 
is  much  lefs  fufible  ;  and,  as  the  redundant  Sulphur 
of  the  Antimony  cannot  be  driven  off,  without  diffi- 
pating  at  the  fame  time  a  good  deal  of  the  phlogif- 
ton  neceffary  to  metallize  its  Regulus,  the  matter 
that  remains  comes  much  nearer  to  the  nature  of  a 
calx,  than  to  that  of  a  metalline  fubftance  ;  and 
confequently  partakes  of  the  nature  of  all  metallic 
calxes,  which  is  to  be  very  fixed. 

Antimony  may  alfo  be  calcined  by  mixing  with 
that  mineral  an  equal  quantity  of  charcoal-duft.  As 
charcoal  is  incapable  of  fufion,  it  prevents  the  Anti¬ 
mony  from  clotting,  as  well  as  from  lofing  fo  much 
oi  its  metallizing  phlogifton  as  it  otherwile  would  : 
and  hence  it  comes  to  pafs  that  the  calx  of  Anti¬ 
mony,  prepared  in  this  manner,  comes  nearer  to  the 
nature  of  a  Regulus,  than  that  which  is  prepared 
without  addition. 
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If  you  happen  to  raife  the  fire  too  much,  in  this 
calcination  with  charcoal- du  ft,  the  calx  will  be  partly 
reduced  to  a  Regulus,  by  means  of  the  phlogifion 
which  the  charcoal  furnifhes  ;  and  then  the  Regu¬ 
lus  will  be  diffipated  in  vapours,  efpecially  as 
this  calx,  which  comes  very  near  the  nature  of  a 
Regulus,  is  not  fo  fixed  as  that  prepared  without 
addition.  For  this  reafon  it  always  continues  to 
fmoke,  even  when  it  contains  no  fuperfluous  Sul¬ 
phur  :  and  therefore  you  mu  ft  not  wait  till  it 
ceafe  to  fmoke  before  you  put  an  end  to  your  cal¬ 
cination  ;  for  you  will  lofe  a  great  deal  of  it  in 
vapours.  It  is  time  to  ftop  when  the  vapours  that 
rife  from  it,  while  it  is  moderately  red,  do  not  fmell 
of  burning  Sulphur. 


PROCESS  V. 


Calx  of  Antimony  reduced  to  a  Regulus . 

I  X  the  calx  of  Antimony,  which  you  intend 


lyi  to  reduce,  with  an  equal  quantity  of  black  foap. 
This  mixture  will  make  a  thin  pafte.  Put  it  little 
by  little  into  a  crucible,  previoufly  made  red-hot 
amidft  live  coals.  Thus  let  the  foap  burn,  till  it 
ceafe  to  emit  an  oily  fmoke.  Then  cover  the  cru¬ 
cible  ;  make  the  fire  ftrong  enough  to  melt  the  mat¬ 
ter,  and  you  will  hear  it  effervefce  and  boil.  When 
this  noife  is  over  let  the  crucible  cool,  and  then 
break  it  :  you  will  find  in  it  a  beautiful  fcoria, 
marked  with  circles  of  feveral  colours  ;  and  under 
that  a  button  of  Regulus,  which  is  not  yet  quite 
pure,  and  muft  be  purified  in  the  following  manner. 

Pound  this  Regulus,  and  mix  it  with  half  its 
weight  of  an  antimonial  calx  as  perfectly  defulphu- 
rated  as  poflible.  Put  it  into  a  crucible,  and  cover 
it  :  melt  the  whole,  fo  that  the  furface  of  the  melt¬ 
ed  matter  may  be  fmooth  and  uniform.  Let  the  cru¬ 
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cible  cool,  and  then  break  it  :  'you  will  find  in  it  % 
beautiful  button  of  very  pure  Regulus,  covered  with 
a  fcoria  having  the  appearance  of  an  opaque  glafs, 
or  a  kind  of  greyifh  enamel,  moulded  on  the  finely 
radiated  furface  of  the  Regulus. 

O  B  SE  R  VALIONS. 

G  f  all  the  metalline  calxes  that  of  Antimony  is 
moft  eafily  reduced.  Any  matter  that  contains  the 
phlogifton,  even  charcoal-duft  alone  is  fufficient  to 
procure  it  the  form'  of  a  Regulus,  without  the  ad¬ 
dition  of  any  thing  to  facilitate  its  fufion  ;  becaufe 
this  calx,  which  is  not  of  itfelf  altogether  refractory, 
becomes  ftill  more  fufible  as  it  combines  with  the 
phlogifton,  and  approaches  to  the  reguline  ftate. 

Though  all  inflammable  matters  are  capable  of 
procuring  the  reduction  of  the  calx  of  Antimony, 
yet  there  are  fome  with  which  the  operation  fucceeds 
better,  and  produces  a  greater  quantity  of  Regulus, 
than  it  does  with  others.  Fatty  matters,  joined  with 
Alkalis,  are  thofe  which  anfwer  beft  in  this  reducti¬ 
on,  as  they  do  in  moft  others.  The  black  flux, 
for  inftance,  is  very  proper  for  this  purpofe  :  but 
Mr.  Geoffroy,  who  made  many  experiments  on 
Antimony,  found  by  repeated  trials  that  black  foap 
is  dill  fitter  for  it,  and  that  a  greater  quantity  of 
Regulus  was  obtained  by  its  means,  than  by  any 
other  reducing  flux  whatever.  The  procefs  here 
given  is  taken  from  one  of  the  Memoirs  on  this 
fubjeét  which  he  laid  before  the  Academy  of  Sci¬ 
ences. 

Black  foap  is  made  of  the  lye  of  a  fixed  Alkali, 
fuch  as  pot-afti  for  inftance,  with  quick-lime,  in» 
corporated  by  boiling  with  oil  of  lint-feed,  rape-feed, 
or  hemp- feed,  and  fometimes  alfo  with  animal  fat. 
The  oily  matters,  contained  in  this  reducing  flux,  are 
firft  burnt  and  charred  to  a  coal  in  the  crucible.  As 
foon  as  they  are  brought  to  this  ftate,  the  crucible  is 

covered. 
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covered,  and  the  fire  is  encreafed,  till  the  matters 
melt.  At  that  inllant  the  reduction  begins  to  take 
place  -,  and  the  bubbling  noife  obferved  is  an  effedt 
thereof. 

The  Regulus  obtained  by  this  firft  fufion  is  not 
yet  very  pure,  being  adulterated  with  the  mixture 
of  fome  unmetallic  earth  that  was  contained  in  the 
Antimony,  and  with  a  portion  of  the  calcarious 
earth  of  the  foap. 

Mr.  Geoffroy  found  that  his  Regulus  was  conta¬ 
minated  with  this  fubftance,  by  putting  it  into  wa¬ 
ter  :  for  on  that  occafion  he  obferved  a  very  brifk 
ebullition  about  the  reguline  buttons,  which  fome- 
times  lafted  above  four  and  twenty  hours  ;  and  on 
examining  them  with  a  glafs,  he  difcovered  fome  lit¬ 
tle  holes,  imperceptible  to  the  naked  eye,  through, 
which  the  water  entered,  to  unite  with  the  lime  re¬ 
tained  in  the  internal  parts  of  the  Regulus,  which 
having  been  re-calcined  in  the  operation  required  to 
be  flaked. 

This  Regulus  may  be  purified  by  fimple  fufion, 
without  any  additament,  becaufe  the  particles  of 
lime,  being  lighter  than  thofe  of  the  Regulus,  will 
be  thrown  up  to  the  furface,  on  which  they  will 
form  a  fort  of  fcoria.  But  Mr.  Geoffroy  took  no¬ 
tice  that,  in  this  cafe,  the  furface  of  the  Regulus 
is  never  very  neat  ;  that  it  is  always  fullied  with  a 
very  adhefive  fcoria,  and  that  no  ilar  is  formed  up¬ 
on  it.  Befides,  the  RJfegulus  muff  be  kept  a  long 
while  in  very  thin  fufion,  that  the  heterogeneous 
matters,  which  hinder  the  perfect  re-union  of  its 
parts,  may  have  time  to  rife  to  the  furface  by  their 
lightnefs.  But  the  longer  the  Regulus  is  kept  in 
fufion,  the  more  of  it  evaporates,  becaufe  of  its 
volatility.  He  was  therefore  obliged  to  have  re¬ 
coil  rfe  to  other  means. 

We  have  in  the  procefs  defcribed  the  method 
which  fucceeded  belt  with  Mr.  Geoffroy.  It  con¬ 
flits 
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fifts  in  melting  the  Regulus  over  again,  with  the  ad¬ 
dition  of  a  little  frefh  calx  of  Antimony  thoroughly 
freed  from  its  Sulphur.  This  calx  being  in  its  na¬ 
ture  eafily  verifiable,  and  combining  with  the  earthy 
parts  that  deprave  the  Regulus,  and  which  cannot 
be  vitrified  without  addition,  fcorifies  thefe  matters, 
and  with  them  forms  the  opaque  glafs,  or  kind  of 
enamel  which  is  found  over  the  Regulus  purified  in 
this  manner. 

The  ftar  on  that  part  of  the  Regulus  of  Antimo¬ 
ny,  which  was  contiguous  to  the  fcoria,  is  a  mark 
of  its  purity,  and  a  proof  that  the  operation  was 
well  performed.  This  ftar  is  nothing  but  a  parti¬ 
cular  difpofition  of  the  parts  of  the  Antimony, 
which  have  the  property  of  running  naturally  into 
facets  and  needles.  The  perfect  fufion,  both  of  the 
Regulus  and  the  fcoria  that  covers  it,  leaves  the 
parts  of  the  Regulus  at  liberty  to  range  themfelves 
in  this  order.  This  difpofition  appears  not  only 
on  the  upper  furface  of  the  Regulus,  but,  if  you 
break  the  button,  you  find  the  fame  in  its  internal 
parts.  There  are  fome  round  pyrites  whole  infides 
have  nearly  the  fame  appearance,  and  feem  to  con- 
(if!  of  rays  ifiuing  from  a.  common  center. 

The  quantity  of  Regulus  obtained  by  Mr.  Geof¬ 
frey’s  procels  is  more  than  double  of  what  is  pro¬ 
cured  in  the  common  way,  Avhich  yields  but  about 
four  ounces  in  the  pound  ;  whereas  this  gives  from 
eight  to  ten  ounces. 

When  Antimony  is  calcined  with  charcoal-duff, 
what  remains  after  the  diffipation  of  all  the  Sul¬ 
phur  is  not,  properly  fpeaking,  a  calx  of  Antimony; 
but  a  fort  of  Regulus  quite  formed,  and  differing 
from  the  common  Regulus  only  in  that  its  parts  are 
difunited,  and  not  collected  into  a  mafs.  For  if 
this  pretended  calx  of  Antimony  be  melted,  it  di- 
re£Uy  coalefces  into  a  Regulus,  without  the  addition 
of  any  inflammable,  matter  fit  to  procure  its  reduc¬ 
tion. 
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tion.  Indeed  lefs  Régulas  is  obtained  by  this  means 
than  when  a  redu&ive  is  added  :  but  neverthelefs 
this  experiment  ftill  proves  what  I  advanced  ;  fee¬ 
ing  Regulus  of  Antimony  cannot  be  melted  without 
lofing  more  or  lefs  thereof,  either  becaufe  fome  of  it 
is  diflipated  in  vapours,  or  becaufe  part  of  it  lofes 
its  phlogifton  in  the  fufion,  and  fo  is  converted  into 
a  calx. 


PROCESS  VI. 

Antimony  calcined  with  Nitre .  Liver  of  Antimony . 

Crocus  Metallorum . 

PULVERIZE  and  mix  perfectly  together 
equal  parts  of  Nitre  and  Antimony  :  put  the 
mixture  into  an  iron  mortar,  and  cover  it  with  a 
tile,  which  however  muft  not  fhut  it  quite  clofe. 
With  a  live  coal  fet  fire  to  the  matter  in  the  mortar, 
and  immediately  withdraw  it.  The  mixture  will 
flame,  with  great  detonation  ;  which  being  over, 
and  the  mortar  cooled,  invert  it,  and  flrike  its  bot¬ 
tom  to  make  all  the  matter  fall  out.  Then,  by  a 
blow  with  a  hammer,  feparate  the  fcoria  from  the 
fhining  part,  which  is  the  Liver  of  Antimony . 

OBSERVATIONS . 

In  this  operation  the  Nitre  takes  fire  and  deto¬ 
nates  with  the  Sulphur  of  the  Antimony  ;  and  no¬ 
thing  remains  but  the  metallic  earth  of  the  mineral, 
which,  meeting  with  no  fubftance  to  reflore  its 
phlogifton,  cannot  take  the  form  of  a  Regulus  ; 
but,  being  combined  with  a  large  quantity  of  *  fufed 
faline  matters,  begins  itlelf  to  flow,  and  forms  a 
fort  of  vitrification  ;  which  however  is  not  a  com¬ 
plete  one,  becaufe  the  matters  do  not  continue  long 
enough  in  fufion,  but  cool  too  foon.  This  prepa¬ 
ration 
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ration  of  Antimony  is  a  violent  Emetic.  It  is  ufed 
to  make  Emetic  Wine  and  Tartar  Emetic  :  it  is  alio 
given  in  fubftance  to  horfes. 

The  faline  matters  found  after  the  operation  in 
the  form  of  a  fcoria,  or  perhaps  confounded  with 
the  Liver  of  Antimony,  are  combinations  of  Fixed 
Nitre,  partly  with  the  Acid  of  the  burnt  Sulphur, 
forming  a  Neutral  Salt  of  the  fame  kind  as  Vitrio- 
lated  Tartar,  and  partly  with  fome  unburnt  Sil- 
phur,  forming  a  fort  of  Liver  of  Sulphur  that  con¬ 
tains  a  little  Regulus.  It  is  ufual  to  pulverize  this 
Liver  of  Antimony  and  wafh  it  with  water,  in  or¬ 
der  to  diffolve  and  carry  off  all  the  Salts.  'When 
thus  pulverized  and  wafhed  it  is  called  Crocus  Me - 
t aller um.  If  Liver  of  Antimony  be  melted  with  any 
inflammable  matter,  it  will  be  reduced  to  a  Regu¬ 
lus  ;  becaufe  it  is  nothing  but  a  metalline  calx  half 
vitrifled. 


PROCESS  VII. 

Another  Calcination  of  Antimony  with  Nitre .  Dia¬ 
phoretic  Ayitlmony .  ^  Materia  Perlata.  Clyffus  of , 
Antimony. 

MI  X  one  part  of  A ntimony  with  three  parts  of 
Nitre  ;  project  this  mixture  by  fpoon-fulls 
into  a  crucible  kept  red-hot  in  a  furnace.  Each 
projection  will  be  attended  with  a  detonation.  Con¬ 
tinue  doing  this  till  you  have  ufed  all  your  mixture  : 
then  raife  the  fire,  and  keep  it  up  for  two  hours  5 
after  which  throw  your  matter  into  a  pan  full  of  hot 
water.  Let  it  lie  ffeeping  in  water  kept  hot  for  a  whole 
day.  Then  pour  off  the  liquor  :  wafh  the  white 
powder  you  find  at  bottom  in  warm  water;  and  re¬ 
peat  the  ablutions  till  the  powder  become  infipid. 
Dry  it,  and  you  have  Diaphoretic  Antimony. 


O  B  S  E  R- 
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OBSERVATIONS. 

This  operation  differs  from  the  preceding  one* 
in  refped:  of  the  quantity  of  Nitre  deflagrated  with 
the  Antimony.  In  the  former  we  added  one  part 
only  of  Nitre  to  one  part  of  Antimony  ;  but  in 
this  three  parts  of  Nitre  are  put  to  one  of  the  mine¬ 
ral  ;  and  the  calx  refulting  from  this  mixture  is  of 
courfe  very  different  from  the  other. 

In  the  firfb  place,  Liver  of  Antimony  hath  a 
redifh  colour  ;  whereas  Diaphoretic  Antimony  is 
very  white.  Secondly,  Liver  of  Antimony  is  in  a 
manner  half  vitrified  -,  Diaphoretic  Antimony  is, 
on  the  contrary,  in  the  form  of  a  powder,  the  parts 
of  which  have  no  connexion  together. 

The  reafon  of  thefe  differences  will  eafily  appear, 
if  we  confider,  that.  Liver  of  Antimony  being  the 
refult  of  calcination  with  one  part  of  Nitre  only, 
which  is  not  fufficient  to  confume  all  the  Sulphur 
of  the  mineral,  what  remains  after  the  detonation 
is  not  entirely  deprived  of  its  phlogifton  from 
whence  arife  the  colour  it  retains  and  the  eafe  with 
which  it  flows  in  the  fire  :  but  that,  when  three 
parts  of  Nitre  are  added  inftead  of  one,  this  quan¬ 
tity  is  not  only  fufficient  to  confume  all  the  Sulphur 
and  the  phlogifton  of  the  Antimony,  but  even  more 
than  enough  ;  feeing  that,  after  the  operation,  fome 
Nitre  is  ftill  found  undecompofed. 

The  calx  of  Antimony,  prepared  by  calcining  it 
with  three  parts  of  Nitre,  is  therefore  deprived  of 
all  its  phlogifton.  This  is  the  caufe  of  its  white- 
nefs,  and  the  reafon  why  it  is  not  half  vitrified  by 
the  operation,  as  Liver  of  Antimony  is  :  for  we 
know  that  the  more  a  metallic  calx  is  deprived 
of  its  phlogifton,  the  lefs  fufible  and  the  lefs  vitri- 
fiable  it  is.  This  calx  of  Antimony  bears  the  name 
of  Diaphoretic  Antimony ,  or  Diaphoretic  Mineral  % 
becaule,  being  neither  emetic  nor  purgative,  it  ia 
Vol.  IL  C  thought 
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thought  to  have  the  virtue  of  promoting  perfpl- 
ration. 

Antimony  may  be  calcined  with  various  propor¬ 
tions  of  Nitre,  between  that  ufed  to  make  Liver  of 
Antimony,  and  this  with  which  Diaphoretic  Anti¬ 
mony  is  prepared  ;  and  from  thefe  calcinations  will 
re  fuit  caixes  poffeffed  of  properties,  both  chymical 
and  medical,  of  an  intermediate  nature  between  the 
extremes  of  thofe  two  preparations.  The  nearer 
the  proportion  of  Nitre  comes  to  that  employed  in 
preparing  Liver  of  Antimony,  the  more  will  the 
refulting  calx  refemble  that  preparation  ;  and  in 
the  fame  manner,  a  calx  prepared  with  a  greater 
proportion  of  Nitre  will  fo  much  the  more  refemble 
Diaphoretic  Antimony,  as  the  proportion  of  Nitre 
ufed  comes  nearer  three  parts  of  Nitre  for  one  of 
Antimony. 

It  is  not  necefiary  that  Antimony  in  fubftance  be 
employed  to  make  the  Diaphoretic  Mineral  :  you 
may,  if  you  pleafe,  make  ufe  of  its  Regulus  But 
as  the  Regulus  contains  no  Sulphur,  nor  any  more 
phlogifton  than  is  requifite  to  feeure  its  metalline 
form,  it  is  needlefs  to  put  three  parts  of  Nitre  to  one 
of  Regulus  ;  an  equal  quantity  thereof  being  fufficient. 

The  matter  is  projected  by  fpoonfulls,  to  the  end 
that,  by  gradual  and  repeated  detonations,  the  Anti¬ 
mony  may  be  more  perfectly  calcined  :  it  is  alfo  with 
a  view  to  deftroy  entirely  the  fmall  remainder  of 
phlogifton,  which  may  have  efcaped  the  adtion  of 
the  Nitre,  that  the  matter  is  kept  red-hot  in  the 
crucible  for  two  hours. 

The  whole  is  afterwards  thrown  into  hot  water, 
and  left  fteeping  therein  for  feveral  hours,  with 
defign  to  give  the  water  time  to  diftblve  all  the 
faline  matters  that  are  mixed  with  the  Diapho¬ 
retic  Calx.  When  crude  Antimony  is  ufed  in 
making  this  preparation,  thefe  faline  matters  are  i . 
m  Alkàlizated  Nitre  *  2.  a  Neutral  Salt  formed 

by 
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by  the  union  of  the  Acid  of-  Sulphur  with  part  of 
that  Alkali,  as  in  the  preparation  of  Liver  of  An¬ 
timony  ;  3.  a  portion  of  undecompofed  Nitre. 

The  water  in  winch  the  Diaphoretic  is  walked 
takes  up  moreover  a  portion  of  the  calx  of  Anti¬ 
mony,  which  is  exceeding  finely  attenuated,  and 
continues  united  with  the  Fixed  Nitre,  and  fufpend- 
ed  therewith  in  the  liquor.  This  matter  is  to  be 
fep^rated  from  the  Fixed  Nitre,  by  mixing  the  wa¬ 
ter  wherein  it  is  diflblved  with  an  Acid,  which 
unites  with  the  Alkali,  and  precipitates  this  matter 
in  the  form  of  a  white  powder,  to  which  the  name 
of  Materia  Perlât  a  hath  been  given.  Becaufe  it  is 
precipitated  in  the  fame  manner  as  the  Golden  Sul¬ 
phur  of  Antimony,  and,  like  that,  is  found  in  the 
water  with  which  the  faline  matters  are  walhed  out, 
after  the  detonation  of  Nitre  with  Antimony,  fome 
Chymifts  have  given  it,  though  very  improperly, 
the  name  of  the  Fixed  Sulphur  of  Antimony. 

This  matter  is  a  true  Calx  of  Antiijiorty,  and 
differs  from  Diaphoretic  Antimony  in  nothing  but 
its  being  ftill  more  perfectly  calcined.  It  is  fo  in¬ 
deed  to  fuch  a  degree  that  it  is  impoffible  to  reflore 
its  metalline  form,  or  reduce  it  to  a  Regulus,  by 
the  addition  of  an  inflammable  matter.  Diapho¬ 
retic  Antimony,  on  the  contrary,  may  be  re-metal¬ 
lized,  by  fupplying  it  with  phlogiflon  :  but  it  muft 
be  obferved  that,  in  whatever  manner  you  go  about 
this,  you  will  obtain  a  much  fmaller  quantity  of  Re¬ 
gulus,  than  when  you  ufe  a  Calx  of  Antimony  pre¬ 
pared  with  a  fmaller  quantity  of  Nitre. 

If  you  attempt  to  reduce  either  Liver  of  Anti¬ 
mony  or  Diaphoretic  Antimony,  great  care  mull 
be  taken  to  wafh  them  thoroughly,  in  order  to  free 
them  from  every  thing  faline  :  for,  without  this 
precaution,  the  Acid  of  the  Sulphur,  having,  as 
was  obferved,  formed  a  Neutral  Salt  with  the  Al¬ 
kali  of  the  Nitre,  will  combine  with  the  inflam - 
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niable  matter  added  to  re-vivify  the  calx  of  Anti¬ 
mony  and  re- produce  a  Sulphur  ;  which,  uniting 
afterwards  with  the  fame  Alkali,  will  produce  a 
Liver  of  Sulphur,  that  will  diffolve  part  of  the  Re- 
gulus,  hinder  its  precipitation,  and  greatly  leflfen 
the  quantity  which  might  otherwife  be  expedted. 

A  particular  fort  of  Diaphoretic  Antimony  is 
fometimes  prepared  for  Medical  ufes,  which  hath  a 
purgative  quality  :  it  is  not  wafhed  at  all,  and  is 
therefore  called  Unwajhed  Diaphoretic  Mineral. 

Diaphoretic  Antimony  may  alfo  be  prepared  in 
clofe  veffels,  by  means  of  which  the  vapours  that 
rife  during  the  operation  are  retained.  For  this 
purpofe  a  tubulated  retort  is  employed,  having  a 
feries  of  adopters  fitted  to  it.  The  retort  is  placed 
in  a  furnace,  and  heated  till  its  bottom  become  red  : 
then  a  very  fmall  quantity  of  the  mixture,  for  mak¬ 
ing  Diaphoretic  Antimony,  is  introduced  through 
the  tube  in  the  upper  part  of  the  retort,  and  the 
tube  immediately  flopped.  A  detonation  enfues, 
and  the  vapours  expand  themfelves  into  the  adop¬ 
ters,  where  they  condenfe.  This  is  repeated  till 
the  intended  quantity  of  matter  be  ufed.  After  the 
operation  fome  white  flowers  are  found  fublimed 
into  the  neck  of  the  retort,  and  a  fmall  quantity  of 
liquor  in  the  recipients.  This  liquor  is  acid.  It 
confifls  of  fome  of  the  Acid  of  the  Nitre,  which 
the  Acid  of  the  Sulphur  hath  expelled  from  its 
bafis,  and  alfo  a  little  of  the  Acid  of  the  Sulphur  car¬ 
ried  up  by  the  heat  before  it  could  combine  with 
the  bafis  of  the  Nitre.  This  liquor  is  called  Clyffus 
of  Antimony .  The  name  of  Clyjfus  is  given  to  all 
liquors  in  general  that  are  prepared  by  this  method. 

The  white  flowers  found  in  the  neck  of  the  re¬ 
tort  are  flowers  of  Antimony  ;  that  is,  a  calx  of 
Antimony  forced  up  by  the  heat  and  by  the  impe¬ 
tus  of  the  detonation.  Thefe  flowers  may  be  re- 
,  duced  to  a  Regulus.  What  remains  in  the  retort 
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is  the  fame  with  the  matter  that  remains  in  the  cru¬ 


cible  wherein  the  mixture  of  Nitre  and  Antimony 
for  making  Diaphoretic  Antimony  hath  been  defla¬ 
grated. 


Neither  Diaphoretic  Antimony  nor  the  Pearly 
matter  are  foluble  in  any  Acid. 


PROCESS  VIII. 


Calx  of  Antimony  Vitrified . 

AK  E  any  quantity  you  pleafe  of  calx  of  An- 


1  timony,  made  without  addition  ;  put  it  into 
a  good  crucible,  which  fet  in  a  melting  furnace  : 
kindle  the  fire  gradually,  and  leave  the  crucible  un¬ 
covered  at  the  beginning. 

A  quarter  of  an  hour  after  the  matter  is  red-hot, 
cover  the  crucible,  and  excite  the  fire  vigoroufly  till 
the  calx  melt.  You  may  know  when  it  is  thoroughly 
melted,  by  dipping  into  the  crucible  an  iron  wire, 
to  the  end  of  which  a  little  knob  of  glafs  will  adhere, 
if  the  matter  be  in  perfeâ:  fufion.  Keep  it  in  fufion 
for  a  quarter  of  an  hour,  or  rather  longer  if  your 
crucible  can  bear  it.  Then  take  it  out  of  the  fur¬ 
nace,  and  immediately  pour  out  the  melted  matter 
on  a  fmooth  ftone,  made  very  hot  for  the  purpofe  : 
it  will  prefently  fix  into  a  yellow  Glafs. 


OBSERVATIONS . 


All  the  calxes  of  Antimony,  when  expofed  to  a 
violent  fire,  are  converted  into  Glafs,  but  not  all 
with  the  fame  facility.  In  general,  the  more  of  their 
phlogifton  they  have  loft  in  the  calcination,  the 
more  difficult  is  their  vitrification.  This  caufes  al- 
fo  a  difference  in  the  colour  of  the  Glafs  ;  which  will 
be  of  fo  much  a  deeper  yellow,  and  the  nearer  to  a 
red,  the  lefs  the  Antimony  was  calcined. 


It 
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It  frequently  happens,  when  we  employ  a  calx  of 
Antimony  which  is  not  fufficiently  deprived  of  its 
phlogifton,  that  we  find  in  the  crucible  a  button  of 
Regulus,  which  being  heavier  than  the  Glafs  always 
lies  at  the  bottom.  With  a  view  to  avoid  this  in¬ 
convenience,  and  to  diffipate  completely  the  excefs 
of  phlogifton  that  may  ftiil  be  left  in  the  calx  of  An¬ 
timony  ;  we  dired  the  crucible  to  be  left  uncovered 
for  fome  time  at  the  beginning  of  the  operation.  If, 
notwithftanding  this  precaution,  any  Regulus  be  ftiil 
found  at  the  bottom  of  the  crucible,  and  you  refolve 
to  vitrify  it,  the  crucible  muft  be  returned  to  the 
furnace,  and  the  fqfion  continued;  by  which  means 
the  Regulus  will  at  laft  be  converted  into  Glafs. 

If,  on  the  contrary,  you  meet  with  any  difficulty 
in  effeding  the  vitrification,  on  account  of  your 
having  employed  a  calx  that  hath  loft;  too  much  of 
its  phlogifton,  fuch  as  Diaphoretic  Antimony,  or 
the  Pearly  matter,  the  fufion  may  be  greatly  facili¬ 
tated  by  throwing  into  the  crucible  a  little  crude  An¬ 
timony. 

Glafs  of  Antimony  is  a  moft  violent  Emetic. 
This  Glafs,  as  well  as  Liver  of  Antimony,  is  em¬ 
ployed  in  preparing  Emetic  Wine  and  Emetic  T artar. 

It  may  be  re-fufcitated,  like  the  calxes  of  Antimony, 
into  a  Regulus,  by  re-uniting  it  with  a  phlogifton. 
For  this  purpofe  it  muft  be  finely  pulverized,  tho¬ 
roughly  mingled  with  fome  black  flux,  and  melted 
in  a  covered  crucible.  This  Glafs,  as  well  as  that 
of  Lead,  hath  the  property  of  greatly  promoting  the 
vitrification  of  matters  that  are  to  be  fcorified. 


/ 
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PROCESS  IX. 

Kermes  Mineral . 

BREAK  any  quantity  you  will  of  Hungarian 
Antimony  into  little  bits  :  put  it  into  a  good 
earthen  coffee-pot  :  pour  on  it  twice  its  weight  of 
rain-water,  and  a  fourth  part  of  its  weight  of  well 
filtered  liquor  of  Nitre  fixed  by  charcoal.  Boil  the 
whole  brilkly  for  two  hours,  and  then  filter  the  li¬ 
quor.  As  it  cools  it  will  acquire  a  red  colour,  grow 
turbid,  and  leave  a  red  powder  on  the  filter. 

Return  your  Antimony  into  the  coffee-pot.  Pour 
on  it  as  much  rain-water  as  before,  and  three  fourths 
of  the  former  quantity  of  the  liquor  of  Fixed  Nitre. 
Boil  it  again  for  two  hours,  and  then  filter  the  li¬ 
quor.  It  will  again  depofite  a  red  fediment.  Re¬ 
turn  your  Antimony  into  the  coffee-pot  :  pour  on  it 
the  fame  quantity  of  rain-water,  and  half  the  ftrft 
quantity  of  the  liquor  of  Fixed  Nitre.  Boil  it  again 
for  two  hours,  and  filter  the  liquor  as  formerly. 
Wafh  all  thefe  fediments  with  warm  water,  till  they 
become  infipid  ;  then  dry  them,  and  you  have  the 
Kermes  Mineral. 

O  B  S  E  R  V  A?  IONS. 

If  you  recoiled:  what  we  laid  concerning  the  pro¬ 
perty  which  Fixed  Alkalis  poffefs  of  uniting  with 
Sulphur,  both  by  fufiony  and,  when  thole  Salts  are 
refolved  into  a  liquor,  by  boiling,  and  of  forming 
therewith  a  Liver  of  Sulphur,  which  diffolves  all 
metalline  fubftances,  you  will  readily  comprehend 
the  nature  of  this  Kermes 

Antimony  confifls  of  a  fulphureous  and  a  regu- 
line  part.  Therefore,  if  this  mineral  be  boiled  in  a 
folution  of  a  Fixed  Alkali,  fuch  as  Nitre  fixed  by 
charcoal,  the  Alkali  will  diffolve  the  Sulphur  of  the 
Antimony,  and  form  therewith  a  liver  of  Sulphur; 
which  in  its  turn  will  diffolve  the  reguline  part. 

C  4  Now, 
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Now,  Kermes  Mineral,  prepared  as  above  directed. 
Is  no  other  than  a  Liver  of  Sulphur  combined  with 
a  certain  quantity  of  Regulus  of  Antimony. 

Mr.  Geoffroy  hath  fet  this  truth  in  the  cleared 
light,  by  his  accurate  analyfis  of  the  Kermes  Mineral. 
The  experiments  he  made  on  that  fubjedt  are  circum- 
ftantially  related  in  feveral  Memoirs  printed  in  the 
volumes  of  the  Academy  for  1734  and  1735.  By 
combining  Acids  with  the  Kermes  he  demon  ft  rated, 
1.  the  exiftence  of  Sulphur  in  this  compound  ;  hav¬ 
ing  feparated  from  it  a  burning  Sulphur,  which  can- 
not  be  miflaken  for  any  Other  than  the  Sulphur  of 
Antimony.  In  order  to  obtain  this  Sulphur  pure, 
an  Acid  mud  be  employed  that  will  not  only  ab- 
forb  the  Alkali,  but  alfo  perfectly  diffolve  the  re- 
guline  part  that  might  otherwife  remain  united  with 
the  Sulphur.  Aqua  Regia  was  the  Acid  which  fuc- 
ceeded  bed  with  Mr.  Geoffroy.  2.  He  alfo  proved 
that  there  is  a  Fixed  Alkali  in  the  compofition  of  the 
Kermes  ;  feeing  the  Acids  with  which  he  precipita¬ 
ted  the  Sulphur  became  Neutral  Salts,  and  jud  fuch 
as  thole  very  Acids  combined  with  a  Fixed  Alkali 
would  have  condituted  :  that  is,  the  Vitriolic  Acid 
produced  a  Sal  de  duobus  *,  the  Nitrous  Acid  a  rege¬ 
nerated  Nitre*,  and  the  Marine  Acid  a  regenerated 
Sea- fait.  3.  Mr,  Geoffroy  demondrated  the  regu- 
line  part  of  Antimony  to  be  an  ingredient  in  the 
Kermes  ;  having  procured  therefrom  an  adtual  Re¬ 
gulus  of  Antimony,  by  fuffng  it  with  the  black  flux. 

In  preparing  the  Kermes  it  is  neceflary  to  renew 
the  liquor  from  time  to  time,  as  above  diredted  ; 
becaufe,  when  it  is  once  impregnated  with  Kermes 
to  a  certain  degree,  it  can  take  up  no  more;  and 
confequently  the  fame  liquor  cannot  operate  again 
on  the  Antimony.  Experience  hath  fhewn,  that,  if 
the  dofes  above  prefcribed  be  applied,  the  liquor 
will  after  two  hours  boiling  be  diffidently  faturated 
with  Kermes. 


If 
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If  the  liquor  in  which  the  Kermès  is  diffolved  be 
filtered  while  it  is  very  hot,  and  almoft  boiling,  it 
leaves  nothing  on  the  filter  ;  the  Kermes  paffing 
through  with  it  :  but  as  it  cools  it  grows  turbid, 
and  gradually  depofites  the  Kermes.  Therefore  it 
ought  not  to  be  filtered  till  it  be  cold  ;  or,  if  it  be 
filtered  while  it  is  boiling  hot,  in  order  to  feparate 
from  it  fome  coarfe  particles  of  Antimony  not  yet 
converted  into  Kermes,  it  mu  ft  be  filtered  a  fécond 
time  when  it  is  cold  in  order  to  get  the  Kermes. 

Though  in  the  method  ulually  practiled  for  mak¬ 
ing  Kermes,  the  Antimony  is  boiled  only  thrice, 
yet  it  does  not  follow  that  more  Kermes  may  not  be 
obtained  from  it,  or  that  but  little  more  would  be 
obtained  by  a  fourth  and  fifth  boiling  :  on  the  con* 
trary  it  would  yield  confiderably  more.  Mr.  Geof¬ 
froy  obferved  that  he  got  more  Kermes  by  the  fé¬ 
cond  boiling  than  by  the  firft,  and  ftill  more  by  the 
third  than  by  the  fécond  ;  and  that  the  yield  goes  on 
increafing  in  this  manner  to  a  very  great  number  of 
times,  which  he  hath  not  determined.  This  in- 
creafed  effect  arifes  from  hence,  that  by  multiplying 
the  fridtions  of  the  little  bits  of  Antimony  againft 
each  other,  new  furfaces  are  expofed  to  the  addon  of 
the  Alkaline  liquor,  and  furnifh  it  with  more  Sul¬ 
phur  ;  while  the  addition  of  this  Sulphur  renders  the 
hepar  more  adtive  and  more  penetrating  ;  or,  if  you 
pleafe,  produces  a  new  hepar  every  time  the  matters 
are  boiled.  When  the  Alkaline  liquor  is  once  fa- 
turated  with  Kermes,  it  ceafes  to  adf,  and  forms  no 
new  hepar  ;  but  it  doth  not  follow  that  its  virtue  is 
quite  exhaufted.  To  reftore  its  ability  of  adding  as 
well  as  at  firft,  or  nearly  fo,  you  need  only  let  it  cool, 
and  depofite  the  Kermes  difiolved  in  it.  We  owe 
this  fingular  oblervation  alfo  to  Mr.  Geoffroy  ;  he 
had  the  patience  to  go  through  no  lefs  than  three- 
fcore  and  ten  boilings  with  the  fame  liquor,  without 
adding  any  thing  but  rain  water,  to  fupply  the  place 
.  of 
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of  what  was  diffipated  by  evaporation  ;  and  he  al¬ 
ways  obtained  a  pretty  confiderabîe  quantity  of  Ker- 
mes  by  each  boiling  :  nay,  the  yield  rather  increafed 
each  time,  for  the  reafon  given  above. 

Boiling  is  not  the  only  means  of  making  Kermes, 
Mr.  Geoffroy  found  the  way  of  making  it  by  fufion. 
For  this  purpofe  you  muff  mix  accurately  one  part 
of  very  pure  Fixed  Alkali,  dried  and  pulverized, 
with  two  parts  of  Hungarian  Antimony  alfo  pulve¬ 
rized,  and  melt  the  mixture.  Mr.  Geoffroy  made 
ufe  of  a  retort.  When  the  mafs  is  melted,  it  muff 
again  be  pulverized,  while  it  is  ftill  hot,  and  then 
put  into  and  kept  in  boiling-hot  water  for  an  hour  or 
two-,  after  which  the  liquor,  now  become  faline  and 
antimonial,  muft  be  filtered  into  another  veffel  filled 
with  boiling  water.  Every  ounce  of  Antimony  treat¬ 
ed  in  this  manner  yields,  by  thrice  boiling  the  melt¬ 
ed  mafs,  from  fix  drams  to  fix  drams  and  a  half  of 
Kermes  ;  which  differs  from  the  Kermes  made  by 
boiling,  only  in  that  it  is  not  quite  fo  foft  to  the 
touch,  having  in  every  other  refpedt  the  fame  qua¬ 
lities. 

As  liver  of  Sulphur  is  made  two  different  ways, 
to  wit,  by  boiling  and  by  fufion,  and  as  the  Kermes 
is  nothing  but  a  Liver  of  Sulphur  in  which  the  re- 
guline  part  is  diffolved  ;  it  follows  that  Kermes  may 
be  made  by  fufion  as  well  as  by  boiling.  It  is  necef- 
fary  to  pulverize  the  melted  mafs,  and  to  ffeep  it  in 
boiling-hot  water  for  an  hour  or  two,  that  the  water 
may  diffolve  and  divide  it  fufficientiy  to  make  the 
Kermes  fine  and  beautiful. 

With  the  fame  view,  that  is,  to  make  it  finer  and 
more  perfedt,  Mr.  Geoffroy  orders  the  water  faturated 
with  the  Kermes  made  by  fufion  to  be  received,  when 
filtered,  in  a  veffel  full  of  other  boiling-hot  water. 
He  obferved  that  when  the  liquor  impregnated  with 
Kermes  cools  too  faff,  the  Kerme?  that  precipitates 
is  ifiuch  coarfer.  The  warm  folution  of  Kermes  is  dif- 

fufed 
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fuied  through  the  boiling-hot  water  into  which  it  is 
filtered,  and  thereby  enabled  to  retain  its  heat  fo 
much  the  longer. 

From  what  hath  been  faid  on  the  nature  of  Fer¬ 
mes,  it  plainly  appears  that  there  muft  be  a  great  re- 
femblance  between  it  and  the  Golden  Sulphur  of  An¬ 
timony,  obtained  from  the  fcoria,  either  of  plain  Re- 
gulus  of  Antimony,  or  of  the  Liver  of  Antimony  ; 
this  Golden  Sulphur  being  no  other  than  a  portion  of 
the  Antimony  combined  with  the  Nitre  alkalizated 
during  the  operation. 

Yet  there  is  a  difference  in  the  manner  of  precipi  ¬ 
tating  thefe  two  compounds  :  for  the  Fermes  preci¬ 
pitates  fpontaneoufly,  on  the  bare  cooling  of  the 
water  in  which  it  is  diffolved  -,  whereas  an  Acid  is 
employed  to  precipitate  the  Golden  Sulphur  fufpend- 
ed  in  the  water,  with  which  the  fcoria  of  the  plain 
Regulus  of  Antimony,  or  that  of  Liver  of  Antimo¬ 
ny,  hath  been  wafhed.  This  gives  fome  ground  to 
fufped:  that  the  reguline  part  is  not  fo  intimately 
united  with  the  Liver  of  Sulphur  in  the  Fermes,  as 
in  the  fcoriæ  from  which  the  Golden  Sulphur  is  ob¬ 
tained. 


PROCESS  X. 

Regulus  of  Antimony  diffolved  in  the  Mineral  Acids. 

COMPOUND  an  Aqua  Regis  by  mixing  to¬ 
gether  four  meafures  of  Spirit  of  Nitre,  and 
one  meafure  of  Spirit  of  Salt  :  on  a  fand-bath  mo¬ 
derately  heated  place  a  matrafs,  into  which  pour  fix- 
teen  times  as  much  of  this  Aqua  Regis  as  you  have 
Regulus  todifiolve.  Break  your  Regulus  into  little 
bits  ;  and  throw  them  fucceffively  one  after  another 
into  the  matrafs,  obfcrving  not  to  add  a  new  one 
till  that  put  in  before  is  entirely  diffolved  :  continue 
this  till  your  Regulus  be  all  ufed.  By  degrees,  as 

the 
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the  difïolution  advances,  the  liquor  will  acquire  a 
beautiful  golden  colour  ;  which  however  will  in- 
fenfibly  difappear,  as  the  white  fumes  that  continu¬ 
ally  afcend  from  it  evaporate. 

O  B  S  E  R  F  JE  10  NS. 

Regulus  of  Antimony  is  one  of  thofe  metalline 
fubftances  that  diffolve  with  the  greatefl  difficulty. 
Not  but  that  molt  of  the  Acids  attack  and  corrode 
It  ;  but  they  do  not  make  a  clear,  limpid  folution 
thereof  :  they  in  fome  fort  only  calcine  it,  and  this 
lemi-metal,  as  fall  as  it  diflblves,  precipitates  of  its 
own  accord  in  the  form  of  a  white  magiftery.  In 
order  to  effedf  a  complete  diffiolution  thereof,  it  is 
neceffary  to  employ  an  Aqua  Regis  compounded  as 
directed,  and  in  the  dofe  prefcribed  in  the  procefs, 
which  is  wholly  taken  from  Mr.  Geoffroy’s  Me¬ 
moirs  on  Antimony  mentioned  above. 

If,  inflead  of  the  Regulus,  fmall  bits  of  crude 
Antimony  be  thrown  into  the  Aqua  Regis ,  the  Acid 
will  attack  and  diffolve  the  reguline  part,  and  fo 
feparate  it  from  the  fulphureous  part  which  it  will 
not  touch.  When  the  diffiolution  is  finiffied,  the 
particles  of  Sulphur  being  now  become  lighter, 
becaufe  no  longer  united  with  the  metalline  part, 
will  float  upon  the  liquor.  Being  colledled  they 
form  a  true  Sulphur  which  feems  no  way  different 
from  common  brimftone.  This  operation,  you  fee, 
is  a  fort  of  parting  procefs. 

The  Vitriolic  Acid,  whether  concentrated  or  much 
weakened  with  water,  does  not  adt  when  cold  either 
on  Antimony  or  on  its  Regulus.  This  Acid  only 
dims  the  fplendour  of  the  facets  of  the  Regulus  ; 
but,  if  one  part  of  exceeding  pure  Regulus  of  An¬ 
timony  be  put  into  a  retort,  and  four  parts  of  clear 
concentrated  Oil  of  Vitriol  poured  on  it,  as  foon  as 
the  Acid  is  heated  it  turns  brown,  and  emits  a  moft 

ftlffOr 
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fuffbeating  fmell  of  Sulphur,  which  encreafes  as  the 
Regulus  is  penetrated  and  corroded  by  the  Acid. 

On  raifing  the  fire,  there  feparates  from  it  a  mat¬ 
ter  that  feems  mucilaginous  ;  and  when  the  Acid 
hath  boiled  fome  time,  the  Regulus  is  converted  into 
a  white  faline  mafs,  as  Mercury  is  in  the  prepa¬ 
ration  of  Turbith  mineral.  At  the  fame  time  a  lit¬ 
tle  Sulphur  fublimes  into  the  neck  of  the  retort.  At 
laft  all  the  Oil  of  Vitriol  pafifes  over  into  the  receiver, 
and  leaves  the  Regulus  in  a  white,  fpungy,  faline 
mafs  in  the  retort.  When  the  fire  is  out,  the  veflèls 
unluted,  and  the  receiver  feparated  from  the  retort, 
there  rifes  a  white  vapour  like  that  of  the  fmoking 
liquor  of  Libavius. 

The  faline  mafs  left  in  the  retort,  after  the  opera¬ 
tion,  is  found  increafed  to  near  double  its  weight  : 
this  increafed  weight  is  owing  to  the  Acid  that  hath 
united  with  the  Regulus. 

This  combination  of  the  Vitriolic  Acid  with  the 
Regulus  of  Antimony  is  exceflively  cauftic,  and 
cannot,  for  that  reafon,  be  adminiftered  internally. 

The  purefl  Spirit  of  Salt  hath  no  fenfible  effed: 
either  on  Antimony  or  its  Regulus  :  but  if  Anti¬ 
mony  be  coarfely  pounded,  it  feparates  therefrom, 
though  (lowly,  fome  light,  fulphureous  flakes. 

The  addon  of  Spirit  of  Nitre  on  this  metallic 
fubflance  is  more  perceptible  :  by  little  and  little  it 
attacks  the  plates  of  the  Antimony,  which  difcharge 
a  great  number  of  air- bubbles.  As  the  diflolution 
advances,  the  Acid  acquires  a  greenifh  colour  inclin¬ 
ing  to  blue  ;  and  if  there  be  not  too  much  of  it,  it 
will  be  almofl:  entirely  imbibed  by  the  Antimony, 
penetrate  between  its  lamina *  and  exfoliate  them  in 
the  direction  of  the  needles  that  compofe  them.  If 
there  be  too  much  of  the  Acid,  that  is,  if  it  rife 
above  the  Antimony,  it  will  deftroy  thefe  plates,  and 
reduce  them  to  a  white  powder. 


But 
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But  when  the  Acid  is  imbibed  llo^dy,  we  dilcover 
between  the  fweîled  lûjninœ  little  faline  tranlparent 
cryftals,  that  vegetate  much  in  the  fame  manner  as 
thofe  of  the  pyrites,  in  which  fmall  cryftals  of  Vitriol 
aie  [frequently  obferved,  whofe  figures  are  not  very 
well  determined.  Thefe  little  cryftals  between  the  An¬ 
timonial  plates  are  intermixed  with  yellow  particles, 
which  being  carefully  feparated  burn  like  common 
Sulphur. 

All  thefe  ufeful  obfervations,  concerning  the  add¬ 
on  of  the  Acids  on  Antimony  and  its  Regulus,  we 
owe  likewile  to  Mr.  Geoffroy  ;  who  advifes  the’col- 
leding  a  quantity  of  thefe  little  cryftals  in  time  -, 
becaufe  they  difappear  foon  after  they  are  formed, 
being  probably  covered  by  the  white  powder,  or  ma- 
giftery,  which  is  continually  produced  as  faff:  as  the 
^i* rous  Acid  difunites  and  feparates  the  needle-like 
fibres  of  the  Antimony. 

Mr.  Geoffroy  obferved  the  fame  fort  of  cryftals 
on  the  Regulus  of  Antimony,  when  fubftituted  for 
ciude  A  ntimony  in  this  experiment  :  but  it  requires 
a  great  deal  of  care  to  feparate  thefe  cryftals  ;  for 
as  foon  as  the  air  comes  into  contadl  with  them  they 
lofe  their  tranfparency;  and,  if  you  wait  till  the  Re¬ 
gulus  be  in  lame  meafure  converted  into  a  magiftery, 
they  are  not  then  to  be  diftinguilhed. 

in  order  therefore  to  have  a  good  view  of  thefe  - 
cryftals,  the  Regulus  muft  be  broken  to  pieces  ; 
thefe  pieces  put  in  a  glafs  bafon,  and  Spirit  of  Ni¬ 
tre  poured  on  them  to  half  their  heighth,  but  not  to 
cover  them.  This  Acid  penetrates  them,  exfoliates 
them  in  white  fcales  ;  and  on  the  furface  of  thefe 
fcales  the  cryftals  fhoot  of  a  dead-white  colour.  Jn 
two  or  three  days  time  thefe  cryftals  vegetate  and 
grow  in  the  form  of  cauli-fiowers  ;  they  muft  then 
be  gathered,  to  prevent  their  being  confounded  in 
the  white  magiftery  which  continues  to  be  produced, 
and  would  not  fuffer  them  to  be  diftinguilhed.  If 
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you  attempt  to  diffolve  the  reguline  part  of  Anti¬ 
mony  by  an  Aqua  Regis  compounded  in  different 
proportions,  and  applied  in  a  different  dofe,  from 
what  is  preicribed  in  the  procefs,  the  Regulus  of 
Antimony  will  only  be  calcined,  as  it  is  by  the  other 
Acids,  and  will  precipitate  in  the  form  of  a  white 
magiftery  as  faff  as  it  diffolves,  fo  that  no  part 
thereof  will  remain  united  with  the  folvent.  The 
proof  of  this  is,  that,  if  an  Alkaline  liquor  be  pour¬ 
ed,  even  to  the  point  of  faturation,  upon  the  Aqua 
Regis  that  hath  thus  dropt  the  Antimony,  no  new 
precipitate  will  be  depofited. 


PROCESS  XI. 

Regulus  of  Antimony  combine  à  with  the  Acid  of  Sea - 
fait.  Butter  of  Antimony.  Cinabar  of  Antimony. 

PULVERIZE  and  mix  thoroughly  fix  parts 
of  Regulus  of  Antimony,  and  fixteen  parts 
of  Corrofive  Sublimate.  Put  this  mixture  into  a 
glafs  retort  that  hath  a  wide  fhort  neck,  and  let  one 
half  of  its  body  at  leaft  be  left  empty.  Set  it  in  a 
reverberatory  furnace,  and  having  fitted  a  recipient 
thereto  and  luted  the  joint,  make  a  very  fmail  fire 
at  firft  to  heat  it  flowly.  Encreafe  it  afterwards  by 
degrees,  till  you  fee  a  liquor  afeend  from  the  retort 
that  grows  thick  as  it  cools.  Keep  up  the  fire  to 
this  degree  as  long  as  you  fee  any  of  this  matter 
come  over. 

When  no  more  rifes  with  this  degree  of  fire,  un¬ 
lute  your  velfels,  take  off  the  receiver,  and  in  its 
place  fubflitute  another  filled  with  water.  Then 
encreafe  your  fire  by  degrees  till  the  retort  be  red- 
hot.  Some  running  Mercury  will  fall  into  the  wa¬ 
ter,  which  you  may  dry  and  keep  for  ufe  -,  it  be¬ 
ing  very  pure. 
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OBSERVATIONS. 

In  our  obfervations  on  the  preceding  procefs  we 
took  notice  that  the  pureft  Marine  Acid,  in  the  form 
of  a  liquor,  will  not  diffolve  the  reguline  part  of 
Antimony.  Here  this  very  Acid  combined  with 
Mercury,  and  applied  in  a  dry  form  to  the  Regulus 
of  Antimony,  quits  the  Mercury,  with  which  it 
was  united,  in  order  to  join  this  very  Regulus,  as 
having  a  greater  affinity  therewith.  This  operation 
is  a  further  proof  of  what  we  advanced  on  the  fub- 
jedt  of  Mercury  ;  to  wit,  that  feveral  metallic  fub- 
flances,  which  are  not  foluble  by  certain  Acids  when 
in  a  fluid  ftate,  may  be  diflolved  by  thofe  very 
Acids  when  moft  highly  concentrated,  as  they  are 
when  combined  with  any  other  fubftance  in  a  dry 
form,  and  are  feparated  from  it  by  the  force  of  fire. 
Their  efficacy  is  alfo  further  promoted  by  their  be¬ 
ing  reduced,  on  this  occafion,  into  fubtile  vapours. 

The  Marine  Acid  combined  with  the  reguline 
part  of  Antimony  doth  not  form  a  hard,  folid  com¬ 
pound  ;  but  a  kind  of  foft  fubftance,  that  melts  in 
a  very  gentle  heat,  and  alfo  becomes  fixed  by  the 
leaft  cold,  much  in  the  fame  manner  as  butter  ;  and 
from  this  property  it  hath  its  name. 

Soon  after  mixing  the  Regulus  with  the  Corrofive 
Sublimate,  the  matter  fometimes  grows  confiderably 
hot  :  this  is  occafioned  by  the  Marine  Acid’s  begin¬ 
ning  to  aft  on  the  reguline  part,  and  to  defert  its 
Mercury. 

The  Butter  of  Antimony  rifes  with  a  very  mo¬ 
derate  heat  ;  becaufe  the  Acid  of  Sea-falt  hath  the 
property  of  volatilizing,  and  carrying  up  along  with 
it,  the  metallic  lubftances  with  which  it  is  combin¬ 
ed  :  and  for  this  reafon  a  very  gentle  heat  only  is 
xequired  at  the  beginning  of  the  operation. 

It  is  abfoluteiy  neceflary  that  the  neck  of  the  re¬ 
tort  be  wide  and  ftiort  :  for  otherwife  if  the  Butter 
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of  Antimony  fhould  fix  and  be  accumulated  therein, 
it  might  flop  up  the  pafiage  entirely,  and  occafion 
the  bndling  of  the  veffels.  By  this  operation  we 
obtain  eight  parts  and  three  quarters  of  fine  But¬ 
ter  of  Antimony,  and  ten  parts  of  running  Mer¬ 
cury  -,  there  being  left  in  the  retort  one  part  and  a 
half  of  a  rarefied  matter,  black,  white,  and  red. 
This  is  probably  the  moil  earthy  and  moil  impure 
part  of  the  Regulus  of  Antimony. 

It  is  of  the  utmoft  confequence  to  the  operator 
that  he  avoid  with  the  greateft  care  the  vapours  that 
iffue  from  the  velTels,  becaufe  they  are  extremely 
noxious,  and  may  occafion  mortal  diforders.  The 
Butter  of  Antimony  is  a  moil  violent  Corrofive  and 
Cauftic. 

V\  hen  all  the  Butter  is  rifen,  the  receiver  is  fhifted 
in  order  to  receive  the  Mercury  ;  which,  being  dif- 
engaged  from  the  Acid  that  gave  it  a  faline  form, 
appears  in  its  natural  form  of  Quick-filver  :  but  it 
requires  a  much  greater  degree  of  heat  than  the  But¬ 
ter  of  Antimony  to  raife  it  by  di {filiation. 

if  crude  Antimony,  inftead  of  Regulus  of  Anti¬ 
mony,  be  mixed  with  Corrofive  Sublimate,  a  But’ 
ter  of  Antimony  will  be  obtained  in  the  fame  man¬ 
ner  ;  but,  inftead  of  having  a  running  Mercury 
attei  the  Butter,  you  will  find  a  Cinabar  fublimed 
into  the  neck  and  upper  concavity  of  the  retort. 

I  he  reafon  of  this  difference  is  eafily  conceived  : 
for,  when  the  Regulus  is  ufed,  the  Mercury  being 
deieited  by  its  Acid  finds  no  other  fubfl ance  to  unite 
with,  and  fo  rifes  in  the  form  of  Quick-filver  ;  but 
when  crude  Antimony  is  employed  inftead  of  it s 
Regulus,  as  the  reguline  part  thereof  cannot  com¬ 
bine  with  the  Acid  without  quitting  its  Sulphur,  fo 
this  Sulphur,  being  at  liberty,  unites  with  the  Mer-* 
cury,  which  is  fo  likewife,  and  therewith  forms  a 
Cinabar  ;  which  from  its  origin  is  named  Cinabar 
of  Antimony.  When  you  intend  to  make  both 
Vol,  II.  D  Butter 
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Butter  and  Cinabar  of  Antimony  at  the  fame 
time,  fix  parts  of  Antimony  mud  be  mixed  with 
eip-ht  of  Corrofive  Sublimate  ;  and  care  mult  be 
taken,  while  the  Butter  is  coming  over,  to  warm 
the  neck  of  the  retort  by  holding  feme  live  coals 
near  it,  with  the  precautions  necefiary  to  avoid 
breaking  it.  This  warmth  makes  the  Butter  melt 
and  run  into  the  receiver  ;  whereas,  being  thicker 
and  of  a  much  denfer  confidence  than  that  made 
with  the  Regulus,  it  would  otherwife  gather  in  the 
neck  of  the  retort,  choak  it  entirely,  and  burft  the 
vcficl  • 

When  the  Butter  is  drawn  from  crude  Anti¬ 
mony,  more  circumfpedion  is  necefiary  to  make 
it  of 'a  beautiful  white  colour,  than  when  it  is 
obtained  from  the  Regulus  :  for,  if  the  fire  be  too 
ftrong  during  the  diftillation,  or  if  the  receiver  be 
not  Ron  enough  feparated  from  the  neck  of  the 
retort,  certain  red  fulphureous  vapours,  the  fore¬ 
runners  of  the  Cinabar,  will  at  laid  afcend,  and 
mixing  with  the  Butter  give  it  a  brown  colour.  _ 

In  order  to  reftore  its  beauty  it  mult  be  put  into 
a  clean  retort,  and  redified  by  diddling  it  over  again 
with  a  gentle  fand-heat.  By  this  redification  the 
Butter  of  Antimony  becomes  more  fluid  ;  and  by 
re-didilling  it  a  fécond  time  you  may  give  it  the  ■ 

thinnefs  and  fluidity  of  an  oil. 

After  the  operation  there  will  be  found  in  the  re¬ 
ceiver  three  parts  and  three  quarters  of  Butter  of 
Antimony,  and  feme  fmall  crydals  adhering  to  its 
infide,  in  the  form  of  fprigs.  When  you  break 
the  retort  there  exhales  from  it  a  fulphureous  odour; 
and  you  will  find  in  it  feven  parts  of  Cinabar  of  An¬ 
timony,  the  greatefl  part  of  which  is  ufually  in  corn- 
pad  glebes,  that  are  heavy,  frnooth,  fhining,  black- 
ifh  throughout  mod  of  the  mafs,  but  in  fame  places 
red:  anodrer  part  thereof  appears  in  ihining  needles, 
and  the  red  in  powder. 
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When  all  the  Butter  of  Antimony  is  come  over, 
and  you  begin  to  lee  the  red  vapours  that  predict 
the  approaching  afcent  of  the  Cinabar,  the  receiver 
containing  the  Butter  muft  be  removed,  left  the 
colour  of  the  Butter  fhould  be  fpoiled  by  thofe  ful- 
phureous  vapours.  Another  receiver  is  ufually  fitted 
on,  without  luting  ;  in  which  a  fmall  quantity  of 
running  Mercury  is  fometimes  found,  when  the  ope¬ 
ration  is  finifhed. 

There  remains,  at  the  bottom  of  the  retort,  a  fix¬ 
ed,  fhining,  cryftalline,  black  mafs,  which  may  be 
reduced  to  a  Regulus  by  the  common  method. 

Butter  of  Antimony  may  alfobe  obtained  from  a 
mixture  of  Antimony  with  any  of  the  other  prepa¬ 
rations  of  Mercury  in  which  the  Acid  of  Sea-falt 
is  an  ingredient  -,  fuch  as  Sweet  Sublimate,  the  Mer¬ 
curial  Panacea,  and  White  Precipitate  :  but  as 
none  of  thefe  combinations  contain  fo  great  a  pro¬ 
portion  of  that  Acid  as  is  in  the  Corrofive  Sublimate, 
the  Butter  obtained  by  their  means  is  far  from  beino* 
fo  cauftic  and  fo  fiery  as  that  which  rifes  from  a 
mixture  of  Antimony,  or  its  Regulus,  with  Corro¬ 
five  Sublimate. 

Silver  precipitated  by  thSp  Acid  of  Sea-falt,  and  ready 
to  be  melted  into  a  Luna  cornea ,  being  mixed  with 
powdered  Regulus  of  Antimony  yields  likewife  a 
Butter  of  Antimony. 

If  you  propofe  to  make  it  by  this  means,  you 
rnuft  mingle  one  part  of  the  Regulus  of  Antimony 
in  powder  with  two  parts  of  the  Precipitate  -,  put  this 
mixture  into  a  glafs  retort  of  fuch  a  fize  that  it  may 
fill  but  one  half  thereof  ;  fee  it  in  a  furnace  ;  apply  a 
receiver  ;  begin  with  a  gentle  heat,  which  will  make 
a  clear  liquor  come  over  *,  and  then  encreafe  your  fire 
by  degrees.  White  vapours  will  rife  and  condenfe 
into  a  liquid  Butter  ;  and  in  the  mean  time  there  will 
be  a  flight  ebullition  in  the  receiver,  attended  with 
3  little  heat.  Continue  the  fire  till  nothing  more 
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will  come  over  -,  then  let  your  veffels  cool  and  unlute 

them.  r 

You  will  find  in  the  receiver  an  Oil  or  Butter  01 

Antimony,  partly  fluid  and  partly  congealed,  fome- 
what  inclining  to  yellow,  weighing  an  eighth  part 
more  than  the  Regulus  of  Antimony  made  ufe  or. 

The  in  fide  of  the  retort  will  be  carpeted  over  with 
fmall  white  flowers,  of  a  brilliant  fllver  colour,  and 
an  acid  tafte  -,  and  in  the  bottom  of  the  retort  will 
be  found  a  hard,  compadR  ponderous  mafs,  aim- 
cult  to  break,  yet  falling  of  itfelf  to  a  powder  ;  its 
colour  externally  grey,  white,  and  blueifh  ;  inter¬ 
nally  black,  and  Chining  much  like  Regulus  01  An¬ 
timony;  having  a  faltifh  tafte  on  its  iurrace,  and 
weighing  about  a  fixteenth  lefs  than  the  Precipitate 
of  Silver  employed  in  the  operation.  ^  r 

This  experiment  demo  nil  rates  that  the  Acid  or 
Sea-f&lt  hath  a  greater  affinity  with  Regulus  or  an¬ 
timony  than  with  Silver.  ^  ,  , 

The  Butter  of  Antimony  prepared  by  this  metnca 
is  fomewhat  lefs  cauftic  than  that  made  with  Corro- 
five  Sublimate.  It  is  called  the  Lunar  Butter  of  An¬ 
timony .  ...  . 

The  effervefcence  that  arifes  in  the  receiver  is  le- 

markable.  Probably  the  Acid  of  Sea- fait,  though 
reduced  into  vapours  when  it  afcends  out  of  the  ie- 
tort,  is  not  yet  perfedlly  combined  with  tne  leguline 
part  of  the  Antimony,  which  it  nevertheless  carnes 
over  with  it,  and  the  union  is  completed  in  die 
receiver  ;  which  occafions  the  eirervefcence  00- 

ferved.  . 

The  little  white  filvery  flowers,  adhering  to  tne  m- 

fide  of  the  retort,  are  flowers  ot  Regulus  or  Antimony, 
which  fublirne  towards  the  end  of  the  diftillation. 

The  compadt  mafs,  found  at  the  bottom  of  the  îe- 
tort,  is  no  other  than  the  Silver  feparated  fiom  its 
Acid,  and  combined  with  a  portion  of  tne  Regulus 
of  Antimony.  The  colours  and  the  faltifh  tafte  of 
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its  furface  are  occafioned  by  a  remainder  of  the  Ma¬ 
rine  Acid.  This  Silver  is  rendered  brittle  and  eager 
by  the  union  it  hath  contracted  with  fome  of  the  Re- 
gulus  of  Antimony. 

It  is  eafy  to  purify  it,  and  reftore  its  ductility,  by 
feparating  it  from  the  Regulus  of  Antimony.  There 
are  feveral  ways  of  doing  this  :  one  of  the  mot  ex  ¬ 
peditious  is  to  flux  it  with  Nitre,  which  burns  and 
converts  to  a  calx  the  femi-metal  with  which  the  Sil¬ 
ver  is  adulterated. 


PROCESS  XII.  ' 

Butter  of  Antimony  decompounded  by  means  of  W iter 
only .  The  Pulvis  Algaroth,  or  Mercurius  Vitæ. 
The  Philofophic  Spirit  of  Vitriol . 

MELT  with  a  gentle  heat  as  much  Butter  of 
Antimony  as  you  pleafe.  When  it  is  melt¬ 
ed,  pour  it  into  a  large  quantity  of  warm  water. 
The  water  will  immediately  grow  turbid,  but  whitifh, 
and  let  fall  a  great  quantity  of  white  powder. 
When  all  the  precipitate  is  fettled,  decant  the  water  : 
pour  on  frefh  warm  water  ;  and  having  thus  edul¬ 
corated  it  by  feveral  ablutions,  dry  it,  and  you  have 
the  Pulvis  Algaroth^  or  Mercurius  Vita. 

/ 

OBSERVATIONS. 

In  the  preceding  proceffes  we  obferved  that  the 
Marine  Acid  will  not  di doive  the  reguline  part  of 
Antimony,  unlefs  it  be  very  highly  concentrated, 
and  more  fo  than  it  can  poffibly  be  while  in  the  form 
of  a  liquor.  Of  this  the  experiment  before  us  is 
a  further  proof.  Whilft  the  Marine  Acid  is  fo 
perfectly  dephlegmated,  as  it  is  in  Corrofive  Subli¬ 
mate  and  Butter  of  Antimony,  it  remains  combined 
with  the  reguline  part  of  Antimony  ;  but  if  this  com- 
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bination  be  diflblved  in  water,  the  moment  the  Acid 
is  weakened  by  the  interpofition  of  the  particles  of 
water,  it  becomes  incapable  of  continuing  united 
with  the  femi- metal  which  it  had  before  diffolved  ; 
deferts  it,  and  lets  it  fall  in  the  form  of  a  white 

The  Pulvis  Algaroth  is  therefore  no  other  than  the 
reguline  part  of  Antimony,  attenuated  and  divided 
by  the  union  it  had  contracted  with  the  Acid  of  Sea- 
fait,  and  afterwards  feparated  from  that  Acid  by  the 
intervention  of  water  alone.  The  proof  is,  that  this 
powder  retains  none  of  the  properties  of  the  Butter 
of  Antimony  :  it  is  neither  fo  fufible  nor  fo  volatile  ; 
on  the  contrary,  it  is  capable  of  fuftaining  a  very 
ilrong  degree  of  fire,  without  fubliming  and  with¬ 
out  melting-,  it  may  be  reduced  to  a  Regulus  :  it 
hath  not  now  the  fame  cauftic  nature  :  it  is  only  an 
emetic  \  which  however  is  extremely  violent,  and  on 
that  account  is  never  prefcribed  by  any  prudent  phy- 
fician. 

Another  proof,  that  the  Marine  Acid  is  feparated 
from  the  Regulus  of  Antimony  in  the  precipitation 
of  the  Pulvis  Algaroth ,  is,  that  the. water  in  which 
this  precipitation  is  made  becomes  acid,  or  a  fort  of 
wçak  Spirit  of  Salt.  If  it  be  evaporated,  and 
concentrated  by  difcillation,  a  very  ftrong  acid. liquor 
may  be  obtained  from  it.  This  Acid  goes,  very  im¬ 
properly,  by  the  name  of  the  Philofophic  Spirit  of 
Vitriol  \  for  it  is  rather  a  Spirit  of  Salt. 

The  Pulvis  Algaroth ,  made  with  Butter  of  Anti¬ 
mony  procured  from  the  Regulus,  is  whiter  than 
that  made  with  Butter  of  Antimony  procured  from 
crude  Antimony  ;  probably  becaufe  the  latter  always 
retains  fome  fulphureous  particles. 

Butter  of  Antimony  expofed  to  the  air  attracts  the 
moifture  thereof,  and  partly  runs  into  a  liquor  ;  but, 
as  fail  as  this  liquor  is  produced,  it  depofites  a  white 
fediment,  which  is  an  actual  Pulvis  Algaroth.  This 

alfo 
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alio  is  very  agreeable  to  what  we  advanced  touching 
the  decomposition  of  Butter  of  Antimony  by  the  ad¬ 
dition  of  water.  The  Butter  attrads  the  moifture  of 
the  air,  becaufe  the  Acid  it  contains  is  exceedingly 
concentrated  ;  and  this  moifture  produces  the  fame 
effed  as  water  purpofely  added. 


PROCESS  XIII. 

Bezoar  Mineral,  rfhe  Bezoartic  Spirit  of  Nitre, 
^/TELT  Butter  of  Antimony  over  warm  alhes, 

and  Put  lt  int0  a  Phial  or  matra^s*  Gradu~ 

ally  pour  on  it  good  Spirit  of  Nitre,  till  the  matter 

be  entirely  diffolved.  This  ufually  requires  as  much 
Spirit  of  Nitre  as  there  is  Butter  of  Antimony.  Dure- 
ing  the  diffolution  fumes  will  rife,  which  mull  be 
carefully  avoided.  Pour  your  folution,  which  will 
be  clear  and  of  a  redifh  colour,  into  a  glafs  cucur¬ 
bit,  or  a  pan  of  ftone-ware  ;  fet  it  in  a  fand-bath,  and 
evaporate  to  drynefs  with  a  moderate  heat.  There 
will  be  left  a  white  mafs,  weighing  a  fourth  part  lefs 
than  the  whole  quantity  ufed,  both  of  the  Butter  and 
the  Spirit  of  Nitre.  Let  it  cool,  and  again  pour  on 
it  as  much  Spirit  of  Nitre  as  you  ufed  the  firft  time. 
Place  the  vefTel  again  in  the  fand-bath,  and  evapo¬ 
rate  the  moifture  as  before.  You  will  have  a  white 
mafs  that  hath  neither  gained  nor  loft  in  weight. 
On  this  pour,  for  the  third  time,  the  fame  quantity 
of  Spirit  of  Nitre  as  you  did  the  firft  time.  Again 
evaporate  the  moifture  to  perfed  drynefs  :  then^  in- 
creafe  your  fire,  and  calcine  the  matter  for  half  an 
hour.  You  will  have  left  a  dry,  friable,  light,  white 
matter,  of  an  agreeable  acid  tafte;  which  will  fall 
into  a  coarfe  powder,  and  mu  ft  be  kept  in  a  phial 
carefully  ftopt.  This  is  Bezoar  Mineral  :  it  is  nei¬ 
ther  cauftic  nor  emetic,  and  has  only  a  fudorific  vir- 

D  4  tue. 
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nnL~it>°btained  the  "ame  i£  bears’  beca”fe’  ljke  the 
animal  Bezoar,  it  was  imagined  to  have  the  pro¬ 
pel  ty  oi  refilling  poifon.  ^ 

O  B  S  E  R  VA  T 10  NS. 

It  is  not  furprizing  that  the  Nitrous  Acid  pour¬ 
ed  on  Butter  of  Antimony  fhould  diffolve  it,  and 
unite  with  it  ;  for  with  the  Marine  Acid,  which 
mases  a  part  of  this  combination,  it  forms  an  Aqua 
Aegis,  which  we  Know  is  the  true  folvent  or  the  re- 
guhne  part  of  Antimony.  But  in  this  diffolution, 
and  the  changes  it  produces,  there  are  fome  things 
vei y  remarkable  and  worthy  of  attention,  i.  The 
Nitrous  Acid,,  by  uniting  with  the  Butter  of  Antimo¬ 
ny,  deprives  it  of  its  property  of  rifing  with  a  very 
genue  heat  and  makes  it  much  more  fixed  :  it  can 
no»  be  dried,  and  fuller  all  its  moi  {lure  to  be  evaporat¬ 
ed  ;  w hich  is  not  to  be  done  with  pure  Butter  of  Anti- 
mony  ;  for  that,  being  expofed  to  a  certain  degree 
ot  heat,  mftead  of  letting  go  its  moifture  and  re¬ 
maining  dry,  rifes  wholly,  without  the  leaft  an- 
ancc  ot  any  ieparation  of  parts. 

2',.'b'be  bu5*-ei  °I  Antimony,  which  before  its 
combination  with  the  Nitrous  Acid  is  a  mod  violent 
au.tic  ana  Corrofive,  becomes  fo  mild  after  it,  that 

f  mfy  ?otr  oniy  be  taken  internally  without  danger, 
out  hath  fcarce  any  fenfible  operation.  ' 

The  following  confiderations  will  lead  us  to  a  rea- 
icnaoje  explanation  of  thcfe  phenomena,  i.  The 
Nitrous  And,  when  combined  with  metallic  fub- 
hances,  doth  not  communicate  to  them  the  fame 
volatility  as  they  acquire  from  the  Marine  Acid, 
rience  it  follows  that,  if  the  Nitrous  Acid  be  add- 
ed  to  any  combination  of  a  metallic  fubftance 
ç.tJi  the  Marine  Acid,  this  new  compound  will 
be  rendered  lefs  volatile,  and  conlequently  more  able 
wim.out  rifing  in  vapours,  to  bear  a  degree  of  heat 
iUiiiCicnt  to  carry  oh'  part  of  its  Acid.  This  is  the 
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cafe  with  Butter  of  Antimony,  after  Spirit  of  Nitre 
is  mixed  with  it:  especially  confidering,  2.  That 
the, Nitrous  Acid  cannot  unite  with  the  reguline  part 
of  the  Butter  of  Antimony  without  weakening  the 
connection  between  it  and  the  Marine  Acid  -,  whence 
it  follows  that  the  combination  of  the  Nitrous  Acid 
further  facilitates  the  feparation  of  the  Marine  Acid 
from  the  Regulus.  Now  as  foon  as  the  Marine 
Acid  quits  the  reguline  part,  that  part  becomes  more 
fixed,  and  confequently  more  capable  of  enduring 
the  degree  of  heat  requifite  to  difcharge  all  the  ad¬ 
hering  Acid  ;  and  not  only  the  Marine,  bur  even 
the  Nitrous  alfo.  It  is  not  therefore  furprizing 
that,  after  the  Antimony  which  remains  combined 
with  the  Nitrous  Acid  is  dried,  it  Should  not  pofiefs 
that  corrofive  power  which  it  derives  only  from  the 
Acids  wherewith  it  is  armed.  In  order  to  free  it 
more  perfectly  from  all  Acid,  we  order  the  fire  to 
be  increafed  after  the  third  deficcation  ;  and  the  re¬ 
mainder  of  the  Butter  of  Antimony  to  be  calcined 
for  a  full  half-hour  longer. 

That  the  Marine  Acid  is  feparated  from  the  regu- 
line  part  of  the  Butter  of  Antimony,  by  the  defeca¬ 
tions  it  undergoes  in  converting  it  into  Bezoar,  is 
proved  by  this,  that,  when  thefe  defecations  are  per¬ 
formed  in  clofe  vefiels,  the  liquor  drawn  off  is  a  true 
Aqua  Regis,  known  by  the  name  of  the  Rezcartic  Spi¬ 
rit  of  Nitre. 

It  remains  to  be  confidered  why  the  Bezoar  mi¬ 
neral,  though  freed  from  all  Acid,  is  not  emetic  ; 
while  the  Puivis  Algaroth ,  which  is  likevvife  the  re¬ 
guline  part  of  the  Butter  of  Antimony  deprived  of  its 
Acid,  is  fuch  a  violent  emetic,  and  even  to  be  dread¬ 
ed  for  its  remainder  of  caufticity. 

In  order  to  difeover  the  reafon  of  this  difference,  it 
is  proper  to  obferve  that.,  when  we  fay  Bezoar  mi¬ 
neral  and  the  Pulvis  Algaroth  contain  no  Acid,  we 
muff  not  be  underfiood  in  too  find:  a  fenfe  :  on  the 

contrary» 
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contrary,  there  is  reafon  to  think  that  a  certain  quan¬ 
tity  of  Acid  Hill  remains  in  each  of  them  ;  which 
however  is  fcarce  worth  notice,  in  comparifon 
of  the  quantity  each  contained  at  firft.  This  being 
allowed,  it  will  not  be  difficult  to  find  the  differ¬ 
ence  between  thefe  two  preparations  of  Antimony. 
The  Pulvis  Algaroth  is  deprived  of  its  Acid  by  the 
addition  of  water  alone,  which  only  carries  off  all  the 
loofe  Acid  it  can  take  up,  without  making  any  change 
in  the  nature  of  that  which  continues  in  combination  • 
with  the  reguline  part.  Now,  as  the  Marine  Acid 
is  not  intimately  united  with  the  reguline  part  in 
Butter  of  Antimony  ;  as  it  ftill  retains  fome  of  its 
properties,  fuch  as  attra&ing  the  moifture  of  the  air, 
giving  manifeft  tokens  of  its  Acid  nature,  &c  ;  and 
as  the  corrofive  quality  of  this  compound  depends  on 
this  laid;  in  particular;  the  fmall  portion  of  Acid  left 
in  the  Pulvis  Algaroth  will  in  fome  degree  preferve  its 
former  character  :  and  hence  comes  the  effedt  of  this 
powder,  which  ftill  retains  a  little  of  the  corrofive 
quality  that  belonged  to  the  Butter  of  Antimony. 

But  this  is  not  the  cafe  with  the  fmall  remainder 
of  Acid,  which  poffibly  ftill  continues  united  with  the 
Bezoar  mineral  prepared  as  here  directed.  This 
compound  hath  been  expofed  to  a  fire  fufficient,  not 
only  to  dry  it,  but  even  to  calcine  it.  Now  fire  is 
capable  of  producing  great  changes  in  the  texture  of 
bodies.  It  muft  have  forced  off  from  the  Bezoar  all 
the  Acid  that  was  not  intimately  combined  with  it  ; 
and  that  part  which  it  could  not  drive  off,  becaufe 
of  its  obftinate  adhefion,  it  muft  have  further  united 
and  combined  more  cloiely  with  the  metallic  earth  : 
for  we  fee  that  fire  greatly  promotes  the  adlion  of  fol- 
vents  on  the  matters  with  which  they  are  united. 

With  regard  to  the  properly  emetic  quality 
cf  the  Pulvis  Algaroth ,  it  cannot  be  imputed 
to  the  combination  of  any  Acid  with  that  pow¬ 
der  ;  fince  we  fee  that  the  moil  powerfully  emetic 

pre- 
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preparations  of  Antimony,  viz.  its  Regulus  andGlafs, 
contain  no  Acid  :  it  mud  therefore  be  attributed 
to  fome  caufe  different  from  that  on  which  its  cor- 
rofive  quality  depends.  This  caufe  we  fhall  eafily 
find  by  attending  to  the  different  manners  in  which 
the  Marine  Acid,  when  alone  and  in  Aqua  Regia , 
operates  on  the  reguline  part  of  Antimony. 

The  Marine  Acid  alone  diffolves  the  Regulus  of 
Antimony,  but  with  great  difficulty  -,  nor  doth  it 
effect  a  complete  diffolution  thereof,  as  is  evident 
from  what  hath  been  already  faid  :  whereas  the  Ma¬ 
rine  Acid,  combined  with  the  Nitrous  Acid,  and 
therewith  forming  an  Aqua  Regis ,  as  in  the  prepara¬ 
tion  of  Bezoar,  diffolves  the  reguline  part  of  Anti¬ 
mony  completely  and  radically.  Now,  it  is  certain 
that,  the  more  efficacioufly  Acids  operate  on  metallic 
fubftances,  the  more  of  their  phlogifton  cio  they  de- 
ftroy-j  and  we  cannot  but  recoiled!  that  the  prepa¬ 
rations  of  Antimony  are  fo  much  the  lefs  emetic  the 
lefs  phlogifton  they  contain,  or  the  further  they  re¬ 
cede  from  the  nature  of  a  Regains,  and  the  nearer 
they  approach  to  that  of  Diaphoretic  Antimony  :  con- 
fequently  it  is  plain  how  Bezoar  mineral,  which  is 
a  fort  of  calx  of  Antimony  entirely  deprived  of  its 
phlogifton  by  the  intimate  diffolution  thereof  made 
by  the  Acids  of  the  Aqua  Regis ,  may  be  in  no  de¬ 
gree  emetic  ;  while  the  Pulvis  Algarotb ,  being  a  true 
Regulus  of  Antimony,  on  which  the  Marine  Acid 
hath  operated  but  very  luperhcially,  and  which  (till 
contains  a  great  deal  of  phlogifton,  is  a  moft  violent 
emetic. 


Y  R  O- 
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PROCESS  XIV. 

Flowers  of  Antimony. 

AKE  an  unglazed  earthen  pot,  having  an  a- 
J  perture  in  its  fide,  with  a  ftopple  to  finit  it 
clofe.  Set  this  pot  in  a  furnace,  the  cavity  whereof 
it  may  fit  as  exa&ly  as  poflible  ;  and  fill  up  with  lute 
the  fpace,  if  any,  left  between  the  veffel  and  the  fur¬ 
nace.  Over  this  veffel  fix  three  aludels  with  a  blind- 
head  at  the  top  j  and  light  a  fire  in  the  furnace  un¬ 
der  the  pot. 

When  the  bottom  of  the  pot  is  thoroughly  red, 
throw  into  the  lateral  aperture  a  final!  fpoon-full  of 
powdered  Antimony.  Stir  the  matter  immediately 
with  an  iron  fpatula  made  a  little  bending,  in  order 
to  fpread  it  over  the  bottom  of  the  veffel,  and  then 
flop  the  hole.  The  flowers  will  rife  and  adhere  to 
the  infides  of  the  aludels.  Keep  up  the  fire  fo  that 
the  bottom  of  the  pot  may  always  continue  red  ; 
and,  when  nothing  more  fublimes,  put  in  a  like 
quantity  of  Antimony,  and  operate  as  before.  In 
this  planner  go  on  fubliming  your  Antimony,  till 
you  have  as  many  flowers  as  you  want.  Then  let 
the  fire  go  out  ;  and  when  the  veffels  are  cold  unlute 
them.  You  will  find  flowers  adhering  all  round  the 
infides  of  the  aludels  and  the  head,  which  you  may 
collect  with  a  feather. 

OBSERVA  TAG  NS. 

Antimony  is  a  volatile  mineral,  capable  of  be¬ 
ing  fublimed  into  flowers  -,  but  this  cannot  be  effect¬ 
ed  without  occafioning  a  notable  change  in  its  parts. 
The  reguiine  and  the  fulphureous  parts  are  not  united 
fo  intimately,  or  in  the  fame  proportion,  in  the  flo¬ 
wers  as  in  the  Antimony  itfelf  ;  and  accordingly  we 
And  thefe  flowers  have  a  ftrong  emetic  quality, 
which  Antimony  hath  not.  They  are  of  divers 

colours  ; 
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colours  ;  which  probably  arifes  from  their  contain- 
more  or  lefs  Sulphur.  Three  or  four  aludels  are 
placed  one  over  another,  not  only  with  a  view  to 
orovide  a  greater  furface  to  which  the  flowers  may 
adhere,  but  alfo  to  give  them  room  enough  to  cir¬ 
culate  in,  without  which  they  might  bulk  the 

If  you  introduce  the  node  of  a  pair  of  bellows  in¬ 
to  the  pot  that  contains  the  Antimony,  and  blow 
upon  it,  the  fublimation  of  the  flowers  wt  l  be  much 
fooner  accomplilhed.  This  is  a  general  rule  with 
reo-ard  to  all  matters  that  are  to  be  fublimed  or  eva¬ 
porated  -,  the  reafon  of  which  we  have  already  given. 

P  It  is  proper  that  no  interval  be  left  between  the 
furnace  and  the  pot  containing  the  Antimony,  left 
the  heat  fhould  be  thereby  communicated  to  the  alu¬ 
dels,  on  which  the  flowers  fallen  bell  when  they  aie 

C°  After  the  operation  there  remains  at  the  bottom 
of  the  pot  a  portion  of  Antimony  half  calcined; 
which  being  pulverized,  and  thoroughly  calcined 
till  it  emit  no  fume,  may  be  employed  to  make  the 
Glafs  of  Antimony. 


PROCESS  XV. 

Régulas  of  Antimony  converted  into  Flowers. 

PULVERIZE  your  Regulus  of  Antimony  : 

B  *  put  the  powder  into  an  unglazed  earthen  pot  : 

three  or  four  fingers  breadth  above  the  powder,  ht 

into  the  pot  a  little  cover,  made  01  the  lame  earth 

and  having  a  fmall  hole  in  its  middle,  ^lo  that  it  may 

with  eafe  be  placed  in  the  pot  and  taken  out  when 

there  is  occafion  :  cover  the  mouth  of  the  pot  with 

a  common  lid  -,  fet  it  in  a  furnace,  and  Kindle  a  fire 

under  it  fufficient  to  make  the  bottom  Oi  the  pot  red 

and  to  melt  the  Regulus.  When  it  hath  been  thus 

kept 
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kept  in  fufion  for  about  an  hour,  let  the  fire  go  out 
and  the  whole  cool.  Then  remove  the  two  covers. 
Tou  will  find  adhering  to  the  furface  of  the  Regulus, 
which  will  be  in  a  mafs  at  the  bottom  of  the  pot, 
white  flowers  refembling  fnow,  intermixed  with 
beautiful,  brilliant,  filver  coloured  needles.  Take 
them  out,  and  you  will  find  them  make  about  one 
part  in  fixty  two  of  the  whole  Regulus  employed. 

Put  the  covers  again  in  their  places,  and  proceed 
in  the  fame  manner  as  before  :  when  the  veflfels  are 
cold  you  will  find  half  as  many  more  flowers  as  you 
got  the  firft  time. 

Proceed  thus  till  you  have  converted  all  your  Re¬ 
gulus  into  flowers.  This  will  require  a  confiderable 
number  of  fublimations,  which,  as  you  advance,  will 
always  yield  you  a  greater  portion  of  flowers  j  ref- 
pebt,  however,  being  had  to  the  quantity  of  Regu¬ 
lus  remaining  in  the  pot. 

OBSERVATIONS. 

We  muft  here  repeat  what  we  faid  juft  before, 
in  our  obfervations  on  the  preceding  procels  j  viz. 
that  Regulus  of  Antimony  is  capable  of  being 
wholly  elevated  and  fublimed  by  the  abtion  of  fire  ^ 
but  that  it  muft  at  the  fame  time  undergo  a  confide¬ 
rable  change  and  alteration.  Thefe  flowers  of 
Regulus  of  Antimony  are  very  different  from  every 
other  Aqtimonial  preparation.  They  refemble  the 
Pearly  matter  in  this,  that  they  cannot  be  reduced 
to  a  Regulus  by  any  means  whatever  :  but  they  dif¬ 
fer  from  it  i.  in  that  they  are  not  fixed  ;  for,  when 
melted  by  fire,  they  fly  wholly  away  in  vapours  : 
2.  in  that  they  are  capable  of  being  diffolved  by 
Aqua  Regis ,  much  in  the  fame  manner  as  the  Regu¬ 
lus  i  whereas  the  Pearly  matter  is  known  to  be  in- 
diffoluble  by  any  Acid. 

As  loon  as  Regulus  of  Antimony  is  in  fuflon,  it 
begins  to  fublime  into  flowers  ;  fo  that  it  is  needlefs 

to 
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to  apply  a  greater  degree  of  heat  than  is  juft  fuf- 
ftcient  to  melt  it. 

A  pan  of  fome  width  is  preferable  to  a  crucible 
for  this  operation  ^  becaufe  the  upper  furface  of  the 
Reo-ulus  melted  therein  is  larger,  and,  the  larger  that 
furface  is,  the  more  confiderable  is  the  quantity  fub- 
limed  from  it. 

The  two  covers  which  are  applied  within  and  over 
the  pot  are  defigned  to  check,  as  much  as  poffible, 
the  diffipation  of  the  melted  Regulus  ;  yet  without 
abfolutely  excluding  the  free  accefs  of  the  air,  the 
concourfe  of  which  is  ufeful  in  all  metallic  fublima- 
tions.  Notwitnftanding  thefe  precautions,  it  is  im- 
poftible  to  prevent  the  efcape  of  fome  of  the 
Reo-ulus,  in  vapours  that  cannot  be  confined.  Some¬ 
what  lefs  than  three  fourths  of  the  Regulus  made 
ufe  of  is  nearly  the  yield  in  flowers  :  the  reft  eva¬ 
porates  through  the  interftices  left  by  the  covers, 
which  muft  not  be  luted  for  the  reafon  juft  aftigned. 


CHAP.  II. 

Of  Bismuth. 


PROCESS  Ï. 

*To  extract  Bifmuth  from  its  Ore . 

BREAK  the  ore  of  Bifmuth  into  fmall  pieces, 
and  therewith  fill  a  crucible  either  of  earth  or 
iron.  Set  the  crucible  in  a  furnace,  and  light  fuch 
a  fire  that  the  bits  of  ore  may  become  moderately 
red.  Stir  the  ore  from  time  to  time,  and,  if  you 
perceive  it  crackle  and  fly,  keep  the  crucible  co¬ 
vered.  At  the  bottom  you  will  find  a  button  of 
Bifmuth. 


O  B  S  E  R- 
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OBSERVATIONS. 

The  extraction  of  Bifmuth  from  its  ore  requires 
nothing  but  fimple  fufion,  without  the  addition  of 
any  inflammable  matter,  becauie  it  is  naturally  pof- 
feffed  of  its  metalline  form.  Nor  does  it  require  any 
flux  -,  becaufe  it  is  very  fufib'e  :  which  allows  us  to 
melt  it,  and  colleCt  it  in  a  mafs,  without  the  necef- 
fity  of  fufing  like  wile  the  earthy  and  ftony  matters 
in  which  it  is  lodged.  Thefe  matters  remain  in  their 
firft  ftate -,  and  the  melted  Bifmuth  defcends  by 
its  gravity  to  the  bottom  of  the  crucible.  No 
greater  degree  of  heat  muft  be  applied,  on  this  oc- 
cafion,  than  is  neceffary  to  melt  the  femi- metal  : 
for,  as  it  is  volatile,  part  of  it  would  be  diflipated  ; 
fo  that  much  lefs  thereof  would  be  obtained,  if  the 
fire  were  made  too  ftrong,  and  fo  much  the  lefs  as 
another  portion  thereof  would  be  converted  into  a 
calx,  tor  the  fame  reafon,  the  crucible  muft  be 
taken  out  of  the  furnace  as  foon  as  you  perceive 
that  all  the  Bifmuth  contained  in  the  ore  is  melted, 
and  that  the  button  doth  not  increafe. 

The  ore  of  bifmuth  may  alfo  be  treated  like  the 
ores  of  Lead  and  Tin  -,  that  is,  it  may  be  reduced 
into  a  fine  powder,  mixed  with  the  black  flux,  a  lit¬ 
tle  Borax,  and  Sea  fait  ;  put  into  a  clofe  crucible, 
and  fufed  in  a  melting  furnace.  In  that  cafe  you 
will  find  a  button  of  Regulus  covered  with  fcoria. 
By  this  method  rather  more  Bifmuth  is  obtained  *, 
and  it  is  beft  to  make  ufe  of  it  when  the  ore  is  poor, 
becaufe,  in  fuch  a  cafe,  none  at  all  would  be  obtained 
by  the  other  procefs.  But  here  care  mult  be  taken 
to  apply  at  once  the  degree  of  fire  neceffary  to  melt 
the  mixture  :  for,  if  it  remain  long  in  the  fire, 
much  Bifmuth  will  be  loft,  on  account  of  the 
great  volatility  of  this  femi-metal,  and  the  facility 
with  which  it  turns  to  a  calx. 


Bifmuth 
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Bifmuth  is  pretty  frequently  found  pure  in  its 
eârthy  and  ftony  matrices  ;  and,  when  mineralized, 
it  is  ufually  fo  by  Arfenic,  which  being  ftill  more  vo¬ 
latile  flies  off  in  vapours  while  the  ore  is  melting, 
provided  it  be  but  in  a  fmall  quantity  :  if  there 
be  much  of  it,  and  the  ore  be  fmelted  by  fufing 
it  with  the  black  flux,  the  Arfenic  alfo  is  reduced 
to  a  Regulus,  unites  more  intimately  with  the  Bif¬ 
muth,  becomes  a  little  more  fixed  by  that  union, 
and  increafes  the  quantity  of  the  femi-metallic  mafs 
found  after  the  fuflon. 

Though  Bifmuth  be  not  ufually  mineralized  by 
Sulphur,  that  is  not  becaufe  it  is  uncapable  of  unit¬ 
ing  therewith  ;  for,  if  equal  parts  of  Bifmuth  and 
Sulphur  be  melted  together,  after  the  fuflon  the 
Bifmuth  will  be  found  encreafed  near  an  eighth  part, 
and  formed  into  a  mafs  difpofed  in  needles  much 
like  Antimony. 

When  we  come  to  treat  of  the  ore  of  Arfenic  we 
{hall  have  occaflon  to  fay  a  good  deal  more  con¬ 
cerning  Bifmuth  and  its  ore  ;  becaufe  thefe  minerals 
refembie  each  other  very  much. 

Mr.  Geoffroy,  fon  of  the  Academician,  hath 
fhewn  in  a  Memoir  read  before  the  Academy  of 
Sciences,  that  there  is  a  great  refemblance  between 
Bifmuth  and  Lead.  That  Memoir,  which  contains 
only  the  beginning  of  Mr.  Geoffroy’s  courfe  of  ex¬ 
periments,  proves  that  the  Author  fupports  with 
dio-nity  the  glory  of  his  name.  It  is,  there  demon- 
ft  rated,  by  a  very  great  number  of  experiments,  that 
frre  produces  the  fame  effedls  on  Bifmuth  as  on 
Lead.  This  fern i  metal  is  converted  into  a  calx, 
into  litharge,  and  into  glafs,  as  Lead  is  ;  and  thels 
produftions  have  the  fame  properties  as  the  prepa¬ 
rations  of  Lead  made  with  the  fame  degree  of  fire. 
Bifmuth  is  capable  of  vitrifying  all  the  imperfect 
metals,  and  of  carrying  them  off  through  the  pores 
of  the  crucible.  So  that  Gold  and  Silver  may  be 

Voi.  If.  E  purl- 
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purified  and  cupelled  by  its  means,  as  well  as  with 
Lead.  You  may  on  this  occafion  turn  to  what  we 
have  faid  concerning  Lead. 


PROCESS  II. 

Bifmutb  diffolved  by  Acids.  Magiftery  of  Bifmuth. 

Sympathetic  Ink. 

T  N  T  O  a  matrafs  put  Bifmuth  broken  into  little 
1  bits  :  pour  on  it,  by  little  and  little,  twice  as 
much  Aqua  Partis.  This  Acid  will  attack  the  femi- 
metal  brilkly,  and  diffolve  it  entirely,  with  heat, 
efrervefcence,  vapours,  and  puffing  up.  The  folution 
Will  be  clear  and  limpid. 

observations. 

Of  all  Acids  the  Nitrous  is  that  which  belt  dif- 
folves  Bifmuth.  It  is  not  necefiary,  on  this  occa.- 
fion,  to  place  the  phial  in  which  the  diffolution  is 
performed  on  a  land-heat,  as  in  mod  other  metallic 
diffolutions  :  on  the  contrary,  care  muft  be  taken 
not  to  pour  on  all  the  Aqua  Fortis  at  once  ;  becaufe 
it  operates  with  fo  much  activity  that  the  mixture 
will  heave  up  and  run  over  the  yeffel. 

The  bare  addition  of  water  is  fufficient  to  preci¬ 
pitate  the  folution  of  Bifmuth.  If  this  folution  be 
mixed  with  a  very  large  proportion  of  water,  the  li¬ 
quor  grows  turbid,  appears  milky,  and  depofites  a 
precipitate  of  a  very  beautiful  white.  This  is  that 
White  which  the  Ladies  ufe  at  their  toilets. 

Water  produces  this  precipitation  by  weakening 
the  Add  ;  which  probably  is  incapable  of  keeping 
the  Bifmuth  diffolved,  unlefs  it  have  a  certain  degree 

ftrength. 

If  you  would  have  a  Magiftery  of  Bifmuth  beau¬ 
tifully  white,  you  muft  perform  the  diftolution  with 
an  Aqua  Forth  that  is  not  tainted  with  any  mixture 
’  1  *  of 
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of  the  Vitriolic  Acid  ;  for  this  gives  the  precipitate  a 
dirty  white  colour,  inclining  to  grey.  Several  au- 
thors  advife  the  ufe  of  a  lolution  of  Sea- fait,  inflead 
of  pure  water,  for  precipitating  the  Bifmuth,  ima¬ 
gining  that  this  Salt  will  effect  a  precipitation  here  as 
it  does  in  the  cafes  of  Silver  and  Lead.  But  Mr. 
Pott,  a  German  Chymifl,  who  hath  publifhed  a 
long  differtation  on  Bifmuth,  pretends,  on  the  con¬ 
trary,  that  neither  Sea- fait,  nor  its  Acid,  is  capable 
of  precipitating  this  femi-  metal  ;  and  that  when  a 
precipitation  takes  place  on  mixing  them  with  our 
folution,  it  is  brought  about  only  by  means  of  the 
water  in  which  thole  fubflances  are  diffufed. 

Bifmuth  may  alfo  be  precipitated  by  the  means  of 
Fixed  or  Volatile  Alkalis  -,  but  the  precipitate  is  not 
of  fo  fine  a  white  as  when  procured  by  the  means  of 
pure  water  only. 

If  a  greater  quantity  of  Aqua  Forth ,  than  that 
prefcribed  in  the  procels,  be  made  ufe  of  to  diffolve 
the  Bifmuth,  a  great  deal  more  water  will  alfo  be 
required  to  precipitate  the  Magiflery  ;  becaufe  there 
will  be  much  more  Acid  to  weaken.  This  White 
ought  to  be  well  wafhed,  in  order  to  free  it  from, 
any  remainder  of  acidity  ;  and  it  fhould  be  kept  in 
a  bottle  well  flopped  j  becaufe  the  accefs  of  the  air 
makes  it  turn  brown,  and  if  any  of  the  Acid  be  left 
it  will  turn  it  yellow. 

A  folution  of  Bifmuth  prepared  with  the  proper 
quantity  of  Aqua  Fortis ,  that  is,  with  two  parts  of 
the  Acid  to  one  of  the  femi-metal,  coalefces  into 
little  cry  fiais  almofl  as  foon  as  made. 

Aqua  Fortis  not  only  a£ts  on  Bifmuth  when  fe- 
parated  from  its  ore,  and  reduced  to  a  Regulus, 
but  attacks  it  even  in  its  ore,  and  likewife  diffolves 
at  the  fame  time  fome  portion  of  the  ore  itfelfo 
With  this  folution  of  the  ore  of  Bifmuth  Mr.  Hel- 
lot  makes  a  very  curious.  Sympathetic  Ink,  differing 
from  all  that  were  known  before, 

E  2  •  Mr* 
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Mr.  Hellot  prepares  the  liquor  in  the  following 
manner  :  “  He  bruifes  the  ore  of  Bifmuth  to  a 
coarfe  powder.  On  two  ounces  of  this  powder 
46  he  pours  a  mixture  of  five  ounces  of  common 
water  with  five  ounces  of  Aqua  sortis.  He 
14  does  not  heat  the  veffel  till  the  firft  ebullitions  are 
«  over.  He  then  fets  it  in  a  gentle  fand-heat,  and 
«  lets  it  digeft  there  till  he  fees  no  more  air-bubbles 
cc  rife.  When  none  appear  in  this  heat,,  he  increases 
it  fo  as  to  make  the  folvent  boil  (lightly  for  a  full 
««  quarter  of  an  hour.  ït  takes  up  a  tincture  nearly 
“  of  the  colour  of  brown  beer.  The  ore  that  gives 
“  the  Aqua  Fortis  this  colour  is  the  belt.  He  then 
lets  the  folution  cool,  laying  the  matrafs  on  its 
cc  fide,  that  he  may  decant  the  liquor  more  con ve- 
4 4  niently  when  all  is  precipitated  that  is  not 

44  taken  up  by  the  folvent.  .  a 

“  The  fécond  veffel,  into  which  the  liquor  is  hrlt 

“  decanted,  he  alfo  lays  declining,  that  a  new  pre- 
“  cipitatiôn  of  the  undifiolved  matters  may  be  ob- 
44  tained  *,  after  which  he  pours  the  liquor  into  a 
44  third  veffel.  This  liquor  muff  not  be  filtered,  if 
4  4  vou  would  have  the  reft  of  the  procefs  fucceed 
44  perfedUy  ;  becaufe  the  Aqua  Fortis  would  diffolve 
44  fome  of  the  paper,  and  that  would  fpoil  the  co- 
lour  of  your  liquor. 

44  When  this  lolution,  which  Mr.  Hellot  calls  the 
44  impregnation,  is  thoroughly  clarified  by  being 
44  decanted  three  or  four  times,  he  puts  it  into  a 
glafs  bafon  with  two  ounces  of  very  pure  Sea- 
46  fait  The  fine  white  fait  made  by  the  fun  fuc- 
44  ceeded  beft  with  Mr.  Hellot.  If  that  cannot  be 
44  had,  common  bay-falt,  purified  by  folution,  fih 
44  tration,  and  cryftallization,  may  be  u fed  inftead 
44  of  it.  But  as  it  is  rare  to  meet  with  any  of  the 
Sfl  fort  that  is  not  a  little  tainted  with  iron,  the  white 
44  bay-falt  is  to  be  preferred.  The  glafs  bafon  he 
44  fets  in  a  gentle  fand-heat,  and  keeps  it  there  till 
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the  mixture  be  reduced  by  evaporation  to  an  al- 
moft  dry  faline  mafs. 

<•  If  you  defire  to  fave  the  Aqua  Regis ,  the  im¬ 
pregnation  mull  be  put  into  a  retort,  and  diftiiled 
with  the  gentle  heat  of  a  fand-bath.  But  there 
is  an  inconvenience,  as  Mr.  Hellot  obferves,  in 
employing  a  retort  ;  which  is,  that,  as  the  faline 
mafs  cannot  be  ftirred  while  it  coagulates  in  the 
retort,  it  is  reduced  to  a  compaft  cake  of  colour¬ 
ed  Salt,  which  prefents  but  one  fingle  furface  to 
the  water  in  which  it  mufl  be  difiblved  -,  fo  that 
the  di Ablution  thereof  takes  up  fometimes  nolefs 
than  five  or  fix  days.  In  the  bafon,  on  the  con* 
trary,  the  faline  mafs  is  eafily  brought  to  a  gra¬ 
nulated  Salt,  by  ftirring  it  with  a  glafs  rod  *,  and, 
when  thus  granulated,  it  has  a  great  deal  more 
furface  ;  it  difiolves  more  eafily,  and  yields  its 
tindture  to  water  in  four  hours  time.  Indeed  one 
is  more  expofed  to  the  vapours  of  the  folvent, 
which  would  be  dangerous,  if  the  operation  were 
to  be  often  performed,  without  proper  precau¬ 
tions. 

“  When  the  bafon,  or  little  vefTel,  containing 
the  mixture  of  the  impregnation  and  Sea-falt 
is  heated,  the  liquor,  which  was  of  an  orange 
coloured  red,  becomes  a  crimfon  red  -,  and,  when 
all  the  phlegm  of  the  folvent  is  evaporated,  it  ac¬ 
quires  a  beautiful  emerald  colour.  By  degrees  it 
thickens,  and  turns  of  the  colour  of  a  mafs  of 
Verdegris.  It  mud  then  be  carefully  ftirred  with 
the  glafs  rod,  in  order  to  granulate  the  Salt, 
which  muft  not  be  kept  over  the  fire  till  it  be 
perfectly  dry  ;  becaufe  you  run  a  rifk  of  lofing 
irrecoverably  the  colour  you  are  feeking.  You 
may  be  fure  you  have  loft  it,  if  by  too  much 
heat  the  Salt  that  was  of  a  green  colour  turn 
to  a  dirty  yellow.  If  it  be  once  brought  to  this 
ftate,  it"  will  continue  without  changing  when 

E  3  cold: 
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tc  cold  :  but  If  care  be  taken  to  remove  it  from  the  fire 
44  while  it  is  ftill  green,  you  will  fee  it  gradually  grow 
44  pale,  andbecomeof  a  beautiful  roiecolouras  it  cools. 

44  Mr.  Hellot  feparates  it  from  this  veil'd,  and 
44  throws  it  into  another  containing  diftilled  rain 
44  water  :  and  this  fécond  veffel  he  keeps  in  gentle 
44  digeftion  till  he  obferves  that  the  powder  which 
44  fails  to  the  bottom  is  perfectly  white.  If,  after 
44  three  or  four  hours  digefting,  this  powder  ftill 
44  continues  tinged  with  a  rofe  colour,  it  is  a  proof 
44  that  water  enough  was  not  added  to  diftolve  all 

44  the  Salt  impregnated  with  the  tindure  of  the  fo- 

45  lution.  In  this  cafe,  the  firft  tinged  liquor  mud 
44  be  poured  off,  and  frefh  water  added  in  propor- 

46  tion  to  the  quantity  of  tinged  Salt  that  is  fup- 
64  pofed  to  remain  mixed  with  the  precipitate. 

44  When  the  ore  is  pure,  and  doth  not  contain  a 
44  great  deal  of  fufible  ftone,  commonly  called 
44  Fluor  or  Quartz,  an  ounce  of  it  generally  yields 
44  tincture  enough  for  eight  or  nine  ounces  of  wa- 
44  ter,  and  the  liquor  is  of  a  beautiful  colour,  like  that 
44  of '.the  lilach  or  pipe  tree  bloftom.  In  order  to 
44  prove  the  effed  of  this  tindure,  you  muft  write 
44  with  this  lilach-coloured  liquor  on  good  well 
44  gummed  paper,  that  does  not  fink  :  or  you 
44  may  ufe  it  to  fhade  the  leaves  of  fome  tree  of 
46  plant,  having  firft  drawn  the  outlines  thereof 
44  lightly  with  China-ink  or  with  a  black-lead  pen- 
44  cil.  Let  this  coloured  drawing,  or  writing,  dry 
44  in  a  warm  air.  You  will  perceive  no  colour  while 
44  it  is  cold  ;  but,  if  it  be  gently  warmed  before  the 
44  fire,  you  will  lee  the  writing,  or  the  drawing,  gra- 
44  dually  acquire  a  blue  or  greenifh-blue  colour, 
44  which  is  vifible  as  long  as  the  paper  continues  a 
*  little  warm,  and  disappears  entirely  when  it 
cools.9  * 

The  fingularity  of  this  fympathetic  ink  confifts 
in  its  property  of  difappearing  entirely  and  becom¬ 
ing  invifiblc,  though  it  be  not  touched  with  any 

thing 
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thing  whatever  :  and  this  diftinguifhes  it  from  all 
others  ;  which,  when  once  rendered  vifible  by  the 
application  of  proper  means,  do  not  again  difap- 
pear,  or  at  lead  not  without  touching  the  ftrokes 
on  the  paper  with  fome  other  liquor. 

Mr.  Hellot  made  a  vaft  variety  of  experiments 
on  this  fubjedt,  and  gave  his  fympathetic  ink  fuc- 
cefllvely  the  properties  of  all  others  that  are  known. 

It  follows  from  Mr.  Hellot’s  experiments  that  it 
is  the  Acid  of  Sea- fait  which  makes  this  faline  magma 
of  a  green  colour  while  it  is  hot  -,  that  without  this 
Acid  the  faline  matter  continues  red  ^  and  that 
the  folution  of  Bifmuth-ore  in  Aqua  Fortis  may 
therefore  ferve  as  a  touchflone,  to  difcover  whether  or 
no  any  unknown  Salt  under  examination  contains 
Sea-fal.t,  or  a  portion  of  the  Marine  Acid. 

He  alfo  proves,  in  the  Memoirs  he  hath  given  in 
on  this  fubjedt,  that  the  Nitrous  Acid  is  the  true 
folvent  of  thofe  ores  of  Bifmuth  which  contain 
moreover  Smalt  and  Arfenic.  That  Acid  dif- 
folves  all  the  metallic  and  colouring  matters  contain¬ 
ed  in  thofe  ores,  fparing  nothing  but  the  fulphure- 
ous  and  arfenical  portion,  the  greatefl  part  of  which 
remains  precipitated  -,  and  from  this  colouring  matter 
the  fympathetic  ink  derives  its  virtue. 

Under  the  head  of  Arfenic  we  fhall  fpeak  more 
amply  of  this  matter  in  Cobalt,  or  ore  of  Arfenic, 
that  gives  a  blue  colour  to  the  fand  with  which  it  is 
vitrified. 

The  Vitriolic  Acid  doth  not,  properly  fpeaking, 
difiblve  Bifmuth.  If  to  one  part  and  an  half  of 
this  fe mi -metal  you  add  one  part  of  Oil  of  Vitriol  ; 
diftill  the  whole  to  drynefs  *  and  then  lixiviate 
with  water  what  remains  in  the  retort  ;  the  li¬ 
quor  you  obtain  by  this  means  will  be  of  a  redifh 
yellow  colour,  but  will  let  nothing  fall  when  mixed 
with  an  Alkali  :  and  this  fhews  that  the  Vitriolic 

E  4  Acid 


/ 


çô  Elements  of  the 

Acid  acts  only  upon  the  inflammable  part  of  Bif- 
muth,  and  doth  not  diffolve  its  metallic  earth. 

It  diffolves  the  ore  of  Bifmuth  more  perceptibly 
than  Bifmuth  itfelf  ;  becaufe  the  ore  contains,  be- 
fides  the  reguline  part,  an  arfenical  matter,  and  a 
coloured  matter,  over  which  perhaps  it  hath  more 

^°The  Acid  of  Sea- fait  attacks  and  diflolves  Bifmuth 
in  fome  fmall  meafure,  -but  (lowly  and  with  difficul¬ 
ty.  That  this  Acid  diflfolves  a  portion  of  our  ferm- 
m'etal  may  be  proved,  by  mixing  a  Fixed  or  Vola¬ 
tile  Alkali  with  Spirit  of  Salt  in  which  Biimuth  hath 
lain  fome  time  digefting  ;  for  then  a  precipitate 


But,  though  the  Marine  Acid  be  capable  of  dii- 
felving  Bifmuth,  it  doth  not  follow  that  it  hath  a 
oreater  affinity  than  the  Nitrous  Acid  with  this  me¬ 
tallic  fubftance,  as  fome  Chymifis  have  thought  ; 
who  imagined  that,  in  the  precipitation  of  the  Ma- 
giflery  of  Bifmuth  by  a  folution  of  Sea- fait,  the  Acid 
of  that  Salt  quits  its  bafis  to  unite  with  the  Bifmutn 
which  it  precipitates,  as  is  the  cafe  in  the  précipita- 
tions  of  Lead  and  of  Silver  by  the  fame  Salt,  and 
that  it  forms,  on  this  occafion,  a  BiJ'muthum  cor - 

On  this  fubjedt  Mr.  Pott  obferved,  i .  that,  when 
only  a  fmall  quantity  of  the  folution  of  Sea-falt  is 
mixed  with  the  folution  of  Bifmuth  in  the  Nitrous 
Acid,  no  precipitate  is  formed:  now  it  is  certain  that 
when  the  fmalleft  quantity  whatever  of  Sea-falt  is 
mixed  with  the  folution  either  of  Lead  or  of  Silver, 
a  precipitate  is  immediately  depofited,  in  a  quantity 
proportioned  to  that  of  the  Salt  ufed.  s  4 

2.  Mr.  Pott,  having  examined  the  precipitate  of 
Bifmuth  thrown  down  by  a  folution  of  Sea-falt,  found 
it  not  to  have  the  properties  of  a  metallic  mbftance 
rendered  horny  :  on  the  contrary,  that  precipitate 
being  expofed  to  a  very  violent  fire  appeared  refrac¬ 
tory,  and  could  not  be  melted. 

7  CHAP 
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CHAP.  III. 

Of  Zinc. 


PROCESS  I. 

To  extra  ft  Zinc  from  its  ore ,  or  from  Calamine. 

TAKE  eight  parts  of  Calamine  reduced  to  a 
powder  -,  mix  this  powder  accurately  with  one 
part  of  fine  charcoal-dull,  previoufly  calcined  in  a 
crucible  to  free  it  from  all  moilfure  :  put  this 
mixture  into  a  Hone  retort  coated  with  lute,  leav¬ 
ing  a  third  part  of  it  empty  :  fet  your  retort  in 
a  reverberatory  furnace,  capable  of  giving  a  very 
fierce  heat.  To  the  retort  apply  a  receiver,  with  a 
little  water  in  it.  Kindle  the  fire,  and  1  aile  it  by 
decrees  till  the  heat  be  llrong  enough  to  melt  cop¬ 
per.  With  this  degree  of  fire  the  Zinc  being  me¬ 
tallized  will  feparate  from  the  mixture,  and  fublime 
into  the  neck  of  the  retort,  in  the  form  of  me¬ 
tallic  drops.  Break  the  retort  when  it  is  cold,  and 
collect  the  Zinc. 

observations. 

The  procefs  here  given  for  fmelting  Zinc  out  of 
Calamine  is  taken  from  the  Memoirs  of  the  Aca¬ 
demy  of  Sciences  at  Berlin.  The  author  of  it  is  Mr. 
Marggraff,  a  fkilful  Chymift,  whom  we  have  already 
had  occafion  to  mention  under  the  article  of  Phof- 
phorus. 

Till  this  procefs  was  publifhed,  we  knew  no  me- 
thod  of  obtaining  pure  Zinc  direftly  from  the  Lapis 

Calaminaris ,  _  ,  „ 
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Mod:  of  the  Zinc  we  have  comes  from  an  ore  of 
difficult  fufion  that  is  worked  at  Goflar,  and  yields, 
at  one  and  the  fame  time,  Lead,  Zinc,  and  another 
metallic  matter  called  Cadmia  Fornacum ,  which  alfo 
contains  much  Zinc,  as  we  fhall  afterwards  fee. 

The  furnace  ufed  for  fmelting  this  ore  is  doled  on 
its  fore  fide  with  thin  plates  or  tables  of  done,  not 
above  an  inch  thick.  This  done  is  greyifh,  and 
bears  a  violent  fire. 

In  this  furnace  the  ore  is  melted  amidft  charcoal, 
by  the  help  of  bellows.  Each  melting  takes  twelve 
hours,  during  which  time  the  Zinc  dowing  with 
the  Lead  is  refolved  into  dowers  and  vapours,  great 
part  of  which  adheres  to  the  Tides  of  the  furnace  in 
the  form  of  a  very  hard  crud  of  earth.  The  work¬ 
men  take  care  to  remove  this  crud  from  time  to 
time  j  for  it  would  otherwile  grow  fo  thick  at  lad 
as  to  leffen  the  cavity  of  the  furnace  very  confi- 
derably. 

There  adheres  moreover  to  the  fore-part  of  the 
furnace,  which  is  formed,  as  we  laid  before,  of 
thin  plates  of  done,  a  metallic  matter,  which  is  the 
Zinc,  and  is  carefully  colleded  at  the  .end  of 
each  melting,  by  removing  from  this  part  all  the 
live  coals.  A  quantity  of  fmall-coal  is  laid  un¬ 
lighted  at  the  bottom  ;  and  on  this  fmall-coal,  by 
driking  the  done  plates  gently  with  a  hammer,  the 
Zinc  is  made  to  fall  out  of  the  other  matter,  known 
by  the  Latin  name  of  Cadmia  Fornacum-i  among 
which  it  appears  fixed  in  a  radiated  form.  To  this 
other  matter  we  may  properly  enough  give  the  name 
of  Furnace-Calamine .  The  Zinc  falls  in  the  form 
of  a  melted  metal,  all  on  fire,  and  in  a  bright  flame. 

It  would  foon  be  entirely  burnt  and  reduced  to 
flowers,  as  we  fhall  fee,  if  it  were  not  extinguifhed, 
and  eafily  coded  and  fixed,  by  being  hid  under  the 
unlighted  fmall-coal  placed  below  on  purpofe  to  re¬ 
ceive  it® 
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The  Zinc  adheres  to  the  fore-part  of  the  furnace 
preferably  to  any  other,  becaufe  that  being  the  thin¬ 
ned  is  therefore  the  cooled  :  and,  in  order  further 
to  promote  its  fixing  on  this  part,  they,  take  care 
to  keep  the  thin  done  plates  cool  during  the  opera¬ 
tion,  by  throwing  water  on  them. 

Hence  it  appears  that  Zinc  is  not  extra&ed  from 
its  ore  by  fufion  and  the  precipitation  of  a  Regulus, 
like  other  metallic  fubdances.  This  is  owing  to  the 
great  volatility  of  our  femi-metal,  which  cannot, 
without  fubliming,  bear  the  degree  of  fire  neceflary 
to  melt  its  ore.  It  is  at  the  fame  time  fo  combud- 
ible,  that  a  great  part  of  it  rifes  in  dowers  which 
have  not  the  metalline  form. 

Mr.  Marggraff  provides  againd  thefe  inconve¬ 
niences  by  working  the  ore  of  Zinc  in  clofe  veflels. 
By(this  means  he  prevents  the  Zinc  from  taking  fire, 
and  being  converted  into  flowers  -,  fo  that  it  fub- 
limes  in  its  metalline  form.  The  water  in  the  re¬ 
cipient  ferves  to  receive  and  cool  the  drops  of  Zinc 
that  may  be  forced  quite  over  the  helm.  As 
the  operation  requires  a  mod  violent  fire,  thefe  drops 
mud  needs  idue  exceeding  hot,  and,  without  this 
precaution,  break  the  recipient. 

Mr.  Marggraff  by  the  fame  procefs  extracted 
Zinc  out  of  the  Furnace-Calamine  procured  from  ores 
containing  Zinc  ;  from  Tutty,  which  is  a  fort  of 
furnace  calamine  *,  from  the  flowers  and  from  the 
calx  of  Zinc  -,  and  from  the  precipitate  of  White 
Vitriol  ;  all  of  them  matters  known  to  be  Zinc, 
that  wanted  nothing  but  the  philogiflon  to  give  it  a 
femi- metalline  form,  and  from  which  neverthelefs  no 
body  could  ever  before  him  procure  any  Zinc. 

Mr.  Marggraff  obferves,  that  the  Zinc  ob¬ 
tained  by  his  procefs  bears  being  flatted  under  the 
hammer  into  pretty  thin  plates  -,  which  the  common 
Zinc  will  not  do.  The  caufe  of  this  probably  is, 

that 
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that  the  Zinc  obtained  by  his  method  is  more  in¬ 
timately  combined  with  the  phlogifton,  and  con¬ 
tains  a  greater  quantity  thereof,  than  that  which  is 
procured  in  the  ordinary  way. 


PROCESS  II. 


5f o  fublime  Zinc  into  Flower J*. 

AKE  a  very  deep,  large  crucible  :  place  this 
crucible  in  a  furnace,  fo  that  it  may  Hand  in¬ 


clining  in  an  angle  of  forty-five  degrees  nearly. 
Throw  ibme  Zinc  into  it,  and  kindle  a  fire  in  the 
furnace  fomewhat  ftronger  than  would  be  necefiary 
to  keep  Lead  in  fufion.  The  Zinc  will  melt.  Stir 
it  with  an  iron  wire,  and  there  will  appear  on  its  fur- 
face  a  very  bright  white  flame  :  two  inches  above 
this  flame  a  thick  fmoke  will  be  formed,  and  with 
this  fmoke  exceeding  white  Flowers  will  rife,  and  re¬ 
main  fome  time  adhering  to  the  Tides  of  the  cru¬ 
cible,  in  the  form  of  a  very  fine  light  down.  When 
the  flame  fiackens,  ftir  your  melted  matter  again 
with  the  iron  wire  :  you  will  fee  the  flame  renewed, 
&nd  the  Flowers  begin  again  to  appear  in  greater 
abundance.  Go  on  thus  till  you  obferve  that  the 
matter  will  not  flame,  nor  any  more  Flowers  rife. 


OBSERVATIONS. 


Zinc  takes  fire  veiy  eafily  as  foon  as  it  is  a  heel¬ 
ed  by  a  certain  degree  of  heat  y  which  proves  that 
in  the  compofition  of  this  femi- metal  there  is  very 
much  phlogifton,  united  but  (lightly  with  its  me¬ 
tallic  earth.  The  Flowers  into  which  Zinc  refolves, 
during  its  combuftion,  are  of  a  perfectly  Angular 
nature,  and  differ  greatly  from  all  the  other  pro- 
durions  obtainable  out  of  metallic  fubftances. 

They  may  be  confidered  as  the  very  calx  of  Zinc, 


or 
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or  its  metallic  earth  robbed  of  its  phlogifton,  and 
fublimed  during  the  combuftion  of  this  femi-metal, 
being  probably  carried  up  by  the  phlogifton  in  fly¬ 
ing  off.  For  thefe  Flowers,  when  once  fublimed, 
are  afterwards  exceedingly  fixed  :  they  fuftain  the 
greateft  violence  of  fire  without  rifing,  and  are 
converted  by  it  into  a  fort  of  glals. 

None  of  the  methods  hitherto  employed,  for  re- 
ftoring  to  the  Flowers  of  Zinc  their  metalline  form, 
have  ever  fucceeded.  When  treated  like  other  me¬ 
talline  calxes  in  a  crucible,  with  every  kind  of  in¬ 
flammable  matter,  and  different  forts  of  reducing 
fluxes,  they  never  can  be  re- metallized  :  they  only 
melt  with  the  flux,  and  produce  a  kind  of  Glafs. 

Mr.  Marggraff  indeed,  as  mentioned  before,  ob¬ 
tained  Zinc  from  thefe  Flowers,  by  treating  them  as 
he  did  Calamine  in  a  retort  with  charcoal-duft  :  but 
as  the  Flowers  often  carry  up  with  them  little  par¬ 
ticles  ofundecompofed  Zinc,  there  ftill  remains  fome 
doubt  concerning  the  reduction  of  thefe  Flowers, 
even  by  this  method. 

If  the  crucible,  into  which  you  put  the  Zinc  to 
be  converted  into  Flowers,  inftead  of  being  left 
open,  as  directed,  be  covered  with  another  cru¬ 
cible  inverted,  the  two  veffels  luted  together,  placed 
in  a  melting  furnace,  and  a  ftrong  fire  immediately 
kindled  and  kept  up  for  about  half  an  hour  \  you  will 
find,  when  the  veffels  are  cold,  that  all  the  Zinc 
hath  left  the  lower  crucible,  and  is  füblimed  into  the 
upper  one,  in  its  metalline  form,  without  dif¬ 
fering  any  decompofition.  This  experiment  proves 
that  Zinc,  to  be  converted  into  Flowers,  muft  rie- 
ceflarily  be  fet  on  fire  and  burnt.  As  it  cannot  bum 
in  clofe  veffels,  any  more  than  other  combuftiblc 
bodies,  and  as  it  is  volatile,  it  fublimes  without 
differing  any  decompofition.  Regulus  of  Antimony 
and  Bifmuth  may  be  fublimed  in  the  fame  manner  ; 
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but  not  fo  eaiiiy  as  Zinc,  which  is  (till  more  vola¬ 
tile  than  thofe  other  femi -metals. 

It  is  neeefiary  to  ftir  the  Zinc  in  fufion  from  time 
to  time  with  an  iron  wire,  when  you  intend  to  con¬ 
vert  it  into  Flowers  :  for  there  forms  on  its  furface 
a  grey  cruft  that  obftru&s  its  deflagration,  and  be¬ 
neath  which  it  is  gradually  converted  into  a  clotted 
calx.  In  order,  therefore,  to  promote  the  rifling  of 
the  Flowers,  care  muft  be  taken  to  break  this  cruft, 
as  oft  as  it  begins  to  form.  Ont  his  there  immediately 
appears  a  very  bright  white  flame  :  two  inches  above 
the  flame  is  feen  a  thick  fmoke,  and  with  this  fmokc 
very  white  Flowers  rife,  that  continue  fome  time  ad¬ 
hering  to  the  infide  of  the  crucible,  in  the  form  of 
a  fine  down. 

M.  Malouin,  who,  in  fundry  Memoirs  on  Zinc, 
hath  endeavoured  to  difcover  what  refernblance  there 
is  between  this  femi-metal  and  Tin,  tried  to  calcine 
Zinc  in  the  fame  manner  as  Tin  j  but  found  it 
fomewhat  more  difficult.  Zinc,  while  it  is  not  in 
fufion,  doth  not  calcine  •,  but  it  begins  to  turn  to  a 
calx  the  moment  it  begins  to  melt.  M.  Malouin, 
having  repeated  the  fufion  of  Zinc  a  great  num¬ 
ber  of  times,  by  that  means  colleded  at  laft  a 
quantity  of  the  calx  of  this  femi-metal,  refembling 
other  metalline  calxes.  This  calx  of  Zinc  he 
melted  in  a  crucible  with  animal  fat  ;  whereby 
the  calx  was  remetallized,  and  reduced  to  Zinc. 
There  is  great  reafon  to  believe  that  the  calx  of 
Zinc  made  by  this  method  is  not  fo  much  burnt  as 
the  Flowers,  and  that  it  ftill  contains  a  portion  of 
phlogiftom 
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PROCESS  III. 

To  combine  Zinc  with  Copper.  Brafs.  Prince's 

Metal ,  &c. 

POUND  one  part  and  an  half  of  Calamine, 
and  an  equal  quantity  of  charcoal  :  mingle 
thefe  two  powders  together,  and  moiflen  them  with 
a  little  water.  Put  this  mixture  into  a  large  cruci¬ 
ble,  or  fome  other  earthen  velTel  that  will  bear  a 
melting  heat.  Amongfl  and  over  this  mixture  put 
one  part  of  very  pure  Copper  in  thin  plates,  and  then 
put  frefh  charcoal- dull  over  all  :  clofe  the  crucible  } 
let  it  in  a  melting  furnace  -,  put  coals  all  round  it, 
and  let  them  kindle  gradually.  Raife  the  fire  fo  as  to 
make  the  crucible  very  red  hot.  When  you  obferve 
that  the  flame  hath  acquired  a  purple  or  blueifh-green 
colour,  uncover  the  crucible,  and  dip  into  it  an 
iron  wire,  to  examine  whether  or  no  the  copper  be 
in  fufion  under  the  charcoal-dufl.  If  you  find  it  is, 
moderate  the  force  of  the  fire  a  little,  and  let  your 
crucible  remain  in  the  furnace  for  a  few  minutes. 
Then  take  it  out  and  let  it  cool  :  you  will  find 
your  Copper  of  a  gold  colour,  increafed  in  weight 
a  fourth,  or  perhaps  a  third  part,  and  yet  very  mal¬ 
leable. 

OBSERVATIONS. 

The  Lapis  Calaminaris  is  not  the  only  fubflance 
with  which  Copper  may  be  converted  into  Brafs  : 
all  other  ores  containing  Zinc,  the  Furnace-Cala¬ 
mine  that  fublimes  where  fuch  ores  are  worked,  Tut- 
ty,  Zinc  in  fubflance,  may  be  fubflituted  for  it, 
and,  like  it,  will  make  very  fine  Brafs  ;  but,  in 
order  to  fucceed,  fundry  precautions  are  necdlary 
which  we  fhall  now  lay  before  you. 

This  procels  is  a  fort  of  cementation  :  for  the 
Calamine  doth  not  melt  i  only  the  Zinc  is  converted 
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into  vapours,  and  then  combines  with  the  Copper, 
On  this  the  fuccefs  of  the  operation  partly  depends, 
as  it  is  the  means  of  the  Copper’s  preferving  its 
purity  and  malleability;  becaufe  the  other  metallic 
fubftances  that  may  be  united  with  the  ore  of  Zinc, 
or  with  the  Zinc  itfelf,  not  having  the  fame  volati¬ 
lity,  cannot  be  reduced  to  vapours.  If  you  are 
apprifed  that  the  Calamine,  or  other  ore  of 
Zinc  ufed  on  this  occafion,  is  contaminated  with  a 
mixture  of  any  other  metallic  matter,  you  mult 
mingle  luting  earth  with  the  charcoal-duft  an£*  the 
matter  containing  the  Zinc  ;  make  it  into  a  ftiff 
pafte  with  water  ;  of  this  make  a  bed  at  the  bottom 
of  your  crucible,  and  ram  it  hard  down  ;  lay  the 
Copper  plates  thereon,  cover  them  with  charcoal- 
duft,  and  then  proceed  as  before.  By  this  means 
when  the  Copper  melts  it  cannot  fall  to  the  bottom 
of  the  crucible,  nor  mix  with  the  ore  ;  but  is  borne 
ud  bv  the  mixture,  and  cannot  combine  with  any 
thing  but  the  Zinc,  that  riles  in  vapours,  and, 
paffing  through  the  lute,  fixes  in  the  Copper. 

P  Lapis  Calaminaris,  or  other  ore  of  Zinc  may 
alfo  be  purified  before  it  be  uled  for  making  Brafs  ; 
efbecially  if  adulterated  with  Lead  ore,  which  is 
often  the  cafe.  For  this  purpofe  the  ore  muft  be 
roafted  in  a  fire  ftrong  enough  to  give  a  fmall  de¬ 
gree  of  fufion  to  the  leaden  matter  ;  which  will 
thereby  be  reduced  into  larger,  heavier,  and  tough¬ 
er  maffes.  The  moft  fubtile  particles  are  diffi- 
pated  in  the  torrefaflion,  together  with  fome  of 
the  Calamine.  The  Calamine,  on  the  contraiy, 
is  by  roafting  made  more  tender,  lighter,  and 
much  more  friable.  When  it  is  in  this  condition, 
put  it  into  a  walking  tray  or  fan  ;  dip  the  "ay  m  a 
veil'd  full  of  water,  and  bruife  ^e  matter  it 
contains.  The  water  will  carry  off  the  lighted 
powder,  which  is  the  Calamine,  and  leave  nothin,, 
at  the  bottom  of  the  tray  but  the  heavieft 
that  is,  the  leaden  matter,  which  is  to  be  rejeéte 
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âs  ufelefs.  The  powder  of  the  Calamine  will  fet¬ 
tle  at  the  bottom  of  the  veffel,  where,  after  pour¬ 
ing  off  the  water,  it  may  be  found,  and  ufed  as 
above  diredted. 

In  this  operation  the  charcoal-dud  ferves  to 
prevent  both  the  Copper  and  the  Zinc  from  being 
calcined  :  and  for  this  reafon,  when  you  work  on  a 
great  quantity  of  materials  at  once,  it  is  not  ne- 
ceffary  to  uie  fo  much  charcoal-dud,  in  proportion, 
as  when  you  work  but  on  a  fmall  quantity  ;  becaufe, 
the  greater  the  mafs  of  metal,  the  lefs  eafily  will 
it  calcine. 

Though  the  Copper  melts  in  this  operation, !  yet 
it  is  far  from  being  neceffary  to  apply  fuch  a  drong 
fire  as  Copper  ufually  requires  to  melt  it  t  for  the* 
acceffion  of  the  Zinc,  on  this  oecalion,  communi¬ 
cates  to  it  a  great  degree  of  fufibility.  Thé  èncrëafe 
of  its  weight  is  alfo  owing  to  the  quantity  of  Zinc 
combined  with  it.  Copper  acquires  dill  '  another 
advantage  by  its  aflociation  with  this  femf  metal; 
for  it  remains  longer  in  the  fare  without  calcining. 

Brafs  well  prepared  ought  to  be  malleable  when 
cold.  But  in  whatever  manner  it  be  made,  and 
whatever  proportion  of  Zinc  there  be  in  it,  it  is 
condantly  found  quite  unmalleable  when  red-hot. 

Brais  melted  in  a  crucible,  with  a  fierce  heat; 
takes  fire  almod  like  Zinc,  and  from  its  furface 
many  white  flowers  afcend,  dancing  about  in  flakes 
hke  the  flowers  of  Zinc.  They  are  indeed  the 
flowers  of  Zinc,  and  the  flame  of  Brafs  urged  by  a 
drong  fire  is  no  other  than  the  flame  of  the  Zinc 
that  is  united  with  the  Copper,  and  then  burns.  If 
Brafs  be  thus  kept  long  in  fuflon  it  will  lole  almod 
all  the  Zinc  it  contains.  It  will  alfo  lofe  much  of 
its  weight,  and  its  colour  will  be  nearly  that  of 
Copper.  It  is  therefore  neceffary,  towards  per¬ 
forming  this  operation  aright,  to  feize  the  moment 
when  the  Copper  is  fufficiently  impregnated  with 
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Zinc,  when  it  hath  acquired  the  mod  weight  and 
the  fined  colour,  with  the  lead  detriment  to  its  duc¬ 
tility,  that  is  poffible,  and  that  inftant  to  put  out  the 
fire  j  becaufe,  if  the  Copper  be  left  longer  in  fufion, 
it  will  only  lofe  the  Zinc  already  united  with  it. 
Skill  acquired  by  much  practice,  and  an  acquain¬ 
tance  with  the  particular  Calamine  employed,  are 
neceffary  to  guide  the  Artid  fureiy  through  this 
operation  ;  for  there  are  very  eonfiderable  differences 
between  the  fundry  ores  of  Zinc.  Some  of  them 
contain  Lead,  as  was  faid  above,  and  in  otheis  theie 
is  Iron.  When  thefe  heterogeneous  metals  come  to 
be  mixed  with  the  Copper,  they  do  indeed  augment 
its  weight,  but  they  render  it  at  the  fame  time  pale, 
and  make  it  very  harfh.  Some  Calamines  require 
to  be  roaded  before  they  can  be  ufed  for  this  pur- 
pole,  and  in  the  torrefaStion  emit  vapours  of  a  Vola¬ 
tile  Alkali,  fucceeded  by  vapours  of  a  Sulphureous 
Spirit  >  others  exhale  no  vapours  while  roading, 
and  may  be  employed  without  any  antecedent  pre¬ 
paration.  X  he  le  different  qualities  mud  evidently 

produce  great  differences  in  the  operation. 

Brafs  may  alfo  be  made,  as  Prince’s  metal  and 
other  imitations  of  Gold  are  actually  made,  by  ufing 
Zinc  in  fubftance,  indead  of  the  ores  that  contain 
it.  But  thefe  compofitions  have  not,  when  cold, 
the  ductility  of  Brafs  prepared  with  Lapis  Calami - 
naris,  becaufe  Zinc  is  feldom  pure,  or  free  from  a 
mixture  of  Lead.  Perhaps  alfo  the  different  man¬ 
ner  in  which  the  Zinc  unites  with  the  Coppei  m$y 
contribute  to  this  variation. 

To  obviate  this  inconvenience,  the  Zinc  mud  be 
refined  from  all  alloy  ot  Lead,  lie  property  ot 
being  indiffoluble  by  Sulphur,  which  this  femi- metal 
•poffeffes.,  points  ouc  a  very  practicable  method  of 
doing  it.  The  Zinc  mud  be  melted  in  a  crucible, 
anditirred  brifkiy  with  a  ftrong  iron  wire,  while 
tallow  and  mineral  Sulphur  are  alternately  projected 
j  '  upon 
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upon  it  ‘  but  fo  that  the  quantity  of  Sulphur  may 
greatly  exceed  that  of  the  tallow.  If  the  Sulphur 
do  not  burn  entirely  away,  but  form  a  kind  of  fco- 
ria  on  the  furface  of  the  Zinc,  it  is  a  fign  that  your 
femi-metal  contains  Lead.  In  this  cafe  you  muft 
continue  throwing  in  more  Sulphur,  and  keep  ftir- 
ring  the  Zinc  inceffantly,  till  you  perceive  that  the 
Sulphur  ceafes  to  unite  any  more  with  a  metallic  fLb* 
fiance,  but  burns  freely  on  the  furface  of  the  Zinc. 
The  femi-metal  is  then  refined  ;  becaufe  the  Sul¬ 
phur,  which  cannot  difTolve  it,  unites  very  readily 
with  the  Lead,  or  other  metallic  fubflance,  con¬ 
tained  in  it. 

If  Zinc  thus  refined  be  mixed  with  pure  Copper, 
in  the  proportion  of  a  fourth  or  a  third  part,  and 
the  mixture  be  kept  in  fufion  and  conflantly  ffirring 
for  fome  time,  the  Brafs  produced  will  be  as  dudlile, 
when  cold,  as  that  made  by  cementation  with  the 
Lapis  Calaminaris . 

With  regard  to  Prince’s  metal,  and  other  imita¬ 
tions  of  Gold,  they  are  made  either  with  Copper 
or  Brafs  re- combined  with  more  Zinc.  As  it  is  ne~ 
cefiary,  for  giving  them  a  fine  golden  colour,  to 
mix  with  them  other  proportions  of  Zinc  than  that 
required  to  make  Brafs  only,  they  are  generally 
much  lefs  dudlile.  In  1725  M.  Geoffroy  gave 
a  Memoir  on  this  fubjedl,  in  which  he  examined 
the  effedts  of  incorporating  both  Copper  and  Brafs 
with  Zinc,  from  a  fmall  to  a  very  large  quantity. 


PROCESS  IV. 


Zinc  dijjolvcd  in  the  Mineral  Acids * 


WEAKEN  concentrated  Oil  of  Vitriol  by 
mixing  with  it  an  equal  quantity  of  water. 
Into  a  matrafs  put  the  Zinc  you  intend  to  difTolve, 
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firft  broken  to  imall  pieces.  Four  on  it  fix  times 
its  weight  of  the  Vitriolic  Acid,  loweied  as  above 
directed,  and  fet  the  ni3.trs.fs  in  s  land-bath  genti/ 
heated.  The  Zinc  will  diffolve  entirely,  without 
any  fediment.  The  Neutral  ivietaiiic  Salt  îefulting 
from  this  diffolution  fhoots  into  cfyftals,  which  go 
by  the  name  of  White  Vitriol ,  or  Vitriol  of  Zinc. 

O  B  S  E  RV  A  TIC)  NS. 

Though  Zinc  be  fohible  in  all  the  Acids,  and 
when  combined  with  thole  Acids  exhibits  fome  un* 
common  phenomena,  yet  M.  Hellot  is  the  firft  that 
ever  crave  a  particular  account  oi  what  happens  in 
thofe  diffolutions  :  ib  that  all  we  have  to  fay  on  this 
head  is  extra&ed  from  that  Gentleman's  Memoirs. 
If  a  folution  of  Zinc  in  the  Vitriolic  Acid,  pre¬ 
pared  according  to  the  dire&ions  in  the  procefs,  be 
diftilled  from  a  retort  placed  in  a  fand-bath  with  a 
graduated  heat,  almoft  half  the  liquor  prefently 
comes  over  in  pure  phlegm.  A  fmall  quantity  ot 
a  Sulphureous  Acid  -Spirit  riles  next.  A  greater 
force  of  fire  is  now  requifite  :  the  retort  mult  there¬ 
fore  be  removed  into  a  reverberatory,  and  thedififil- 
lation  continued  with  a  naked  fire.  On  the  firft  im- 
preflion  of  this  heat  an  odour  of  I  fiver  of  Sulphur 
dilcovers  itleli,  which  becomes  (harp  and  fuftocat- 
ing  towards  the  end  of  the  diflillation.  In  two 
hours  time  white  vapours  begin  to  appear,  as  in  the 
rectification  of  common  Oil  of  Vitriol.  If  the  Re¬ 
ceiver  be  then  Ihifted,  you  will  obtain  an  Oil  or  V  i* 
triôl,  in  quantity  about  the  eighteenth  part  ot  the 
whole  tiled  in  the  difbllation,  which,  though  ful* 
phureous,  is  yet  lo  concentrated,  that,  if  a  iew 
drops  thereof  be  poured  into  a  weak  Oil  of  Vitriol, 
they  fall  to  the  bottom  with  as  much  noife  as  it  they 
were  fo  many  bits  of  red-hot  iron,  and  heat  this  Oil 
of  Vitriol  as  much  as  common  Oil  of  Vitriol  heats 

water. 
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At  the  bottom  of  the  retort  there  remains  a  dry» 
white,  cryftalline,  faline  mafs,  exceeding,  in  weight, 
the  Zinc  that  was  difiolved,  about  a  twelfth  pait  °t 
the  whole  weight  of  the  liquor.  i  he  encreafe  ox  its 
weight  is  owing  to  a  portion  of  the  Vitriolic  Acid 
that  remains  concentrated  in  the  Zinc,  and  could 
not  be  expelled  by  the  fire.  This  portion  of  Acid 
adheres  to  it  moil  tenacioufly  •  foi,  though  M. 
Hellct  kept  the  retort  containing  it  during  two 
whole  hours  in  fo  violent  a  fire  that  the  veffel  began 
to  melt,  the  fmalleft  vapour  did  not  rife  from  it. 

This  faline  Caput  mortuum  is  in  the^  form  of 
needles,  much  like  the  Seaative  Sait.  It  is  cauftic, 
orows  confiderably  hot  when  water  is  poured  on  it, 
and  gives  in  the  air,  but  (lowly ^  Spirit  of  \vine, 
digefted  with  this  Salt  for  eight  or  ten  days,  acquires 
the  fame  fmell  as  that  which  is  mixed  with  concen¬ 
trated  Oil  ot  Vitriol  in  preparing  Æthei. 

Zinc  is  diffolved  by  the  Nitrous  and  Marine 
Acids,  much  in  the  fame  manner  as  by  the  Vitriolic  , 
except  that  the  Marine  Acid  does  not  touch  a  blaciv, 
fpungy,  rarefied  matter,  which  it  feparates  from  the 
Zinc.  M.  Hellot  found  upon  trial  that  this  matter 
is  not  Mercury,  and  that  it  cannot  be  reduced  to  a 
metallic  fubftance. 

That  ingenious  Chymift  diftilled  likewife , Solu¬ 
tions  of  Zinc  in  the  Nitrous  and  Marine;  Acids. 
There  came  over  at  firft,  as. there  did  from  the  folu- 
tion  made  by  the  Vitriolic  Acid,  an  aqueous,  and 
then  an  acidulated  liquor.  At  laft,  by  exciting  the 
fire  with  great  violence,  towards  the  end  of  the  dif- 
tillation,  he  obtained  a  fmall  quantity  of  the  Acid 
that  had  been  employed  in  the  diilblution  :  but  the 
fmall  portion  of  Acid  thus  obtained  was  exceeding 
ftrong  and  the  quantity  of  the  Nitrous  mimh 
more  confiderable  than  that  of  the  Maiine  Acid. 

A  folution  of  Zinc  in  the  Marine  Acid,  being 
diftilled  to  drynefs,  yields  a  Sublimate  on  applying 
a  violent  heat  to  it. 
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All  the  Acids  diffolve  with  eafe,  not  only  Zinc, 
but  its  Flowers  alfo;  and  that  nearly  in  the  fame 
quantity,  and  with  almoft  all  the  fame  phenomena. 
Mr.  Hellot,  obferving  that  the  refidues  of  moil  or 
the  folutions  of  Zinc  have  a  great  refemblance  with 
its  Flowers,  is  of  opinion  that  this  femi-metal  may  be 
reduced,  by  the  means  of  folvents,  to  the  fame  ftate 
into  which  it  is  brought  by  the  fire  when  fublimed 
in  Flowers. 


CHAP.  IV. 


Of  Arsenic. 


PROCESS  I. 


T o  extract  Arfenic from  its  Matrices.  Zafre  cr  Smalt. 

OWDER  fome  Cobalt,  white  Pyrites,  or 
other  Arfenical  matters.  Put  this  powder  in¬ 
to  a  retort  with  a  (hort  wide  neck,  leaving  a  full 
third  thereof  empty.  Set  your  retort  in  a  reverbe¬ 
rating  furnace;  lute  on  a  receiver;  heat  your  vefiel 
by  degrees,  and  increafe  the  fire  till  you  fee  a  powder 
fublime  into  the  neck  of  the  retort.  Keep  up  the 
fire  in  this  degree  as  long  as  the  fublimation  conti¬ 
nues:  when  this  begins  to  flacken,  raife  your  fire, 
and  make  it  as  firong  as  the  vefifels  wall  bear. 
When  nothing  more  afcends,  let  it  go  out.  On  un¬ 
luting  the  vefièls,  you  will  find  in  the  receiver  a  little 
Arfenic  in  the  form  of  a  fine  light  farina.  The 
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neck  of  the  retort  will  be  full  of  white  flowers,  not 
quite  fo  fine,  fome  of  which  will  appear  like  little 
cryftals;  and  if  a  good  deal  of  Arfenic  be  fublimed, 
st  ponderous  matter,  like  a  wjûte,  femi-tjanfparçnt 

glafs 
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<r?afs,  will  be  found  adhering  to  that  part  of  the 
neck  of  the  retort  which  is  next  its  body. 

O  BSERV  AVIONS. 

Arsenic  is  a  metallic  fubftance  {till  more  vola¬ 
tile  than  Zinc-,  fo  that  it  cannot  be  feparated  from 
the  matters  with  which  it  is  mixed  otherwife  than 
by  fublimation.  It  is  proper,  however,  to  take 
notice  that  it  is  not  naturally  in  a  metallic  form,  and 
that,  properly  fpeaking,  the  whole  Sublimate  obtained 
from  Cobalt,  as  above  directed,  is  nothing  but  a 
metallic  calx,  that  cannot  be  brought  to  the  form 
and  glofs  of  a  metal,  till  it  be  worked  up  with  fatty 
matters,  as  we  fhall  fhew  in  its  place. 

This  calx  is  of  a  very  fmgular  nature,  and  differs 
from  every  other  metallic  calx,  in  that  this  is  volatile, 
and  all  the  reft  extremely  fixed;  even  thofe  procured 
from  the  femi-metals:  ’for  the  Flowers  of  Zinc, 
which  are  juftly  confidered  as  a  calcined  Zinc,  tho* 
obtained  by  a  fort  of  lublimation,  are  not  for  all 
that  of  a  volatile  nature,  but  rather  exceedingly 
fixed  ;  feeing  they  are  capable  of  fuftaining  the 
moft  violent  fire,  and  melt  inftead  of  fubliming. 
Arfenic,  on  the  contrary,  is  not  only  extraded 
from  its  ore  by  fublimation,  but  when  once  fublimed 
continues  to  be  volatile,  and  flies  oft  in  vapours  as 
foon  as  it  is  expofed  even  to  a  moderate  degree  of 
heat. 

This  metallic  matter,  before  it  is  conbined  with 
the  Phlogifton,  is  çalled  JVhiie  Arfenic ,  or  plain 
Arfenic  :  it  acquires  the  title  of  Regulus  of  Arfenic 
when  it  is  united  with  the  Phlogifton,  and  glitters 
like  a  metal. 

Though  Arfenic  be  volatile,  jet  it  requires  a 
pretty  ftrong  fire  to  feparate  it  from  the  minerals 
containing  it,  efpecially  in  clofe  veffels  ;  becaufe  it 
adheres  very  dole  to  earthy  and  vitrifiable  matters. 
This  adhefion  is  fo  firm,  that,  when  thus  combined, 
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it  is  capable  of  bearing  a  melting  heat,  and  vitrifies 
with  metallic  calxes,  and  other  fufible  matters.  On 
this  account  it  is  impoflible  to  extradt  from  Cobalt, 
or  other  Arfenical  matters,  all  the  Arfenic  they 
contain  by  working  them  only  in  clofe  veffels.  If 
fuch  matters  are  to  be  freed  from  all  their  Arfenic, 
you  muft,  after  you  have  extracted  all  they  will 
yield  by  di  ft  illation,  put  them  into  a  crucible, 
and  fet  it  uncovered  in  the  midft  of  a  ftrong  fire. 
Many  Arfenical  vapours  will  ftill  rife  ;  and  care  muft  be 
taken  to  ftir  the  contents  of  the  crucible  frequently 
with  an  iron  rod,  to  facilitate  tbe  difcharge  of  the 
remaining  Arfenic. 

It  often  happens  that  the  Arfenic,  obtained  from 
minerals  by  lublimation,  is  not  very  white,  but  of 
a  lighter  or  darker  grey  cplour.  This  is  owing  to 
fome  parcicles  of  inflammable  matter,  from  which 
A  rfenical  minerals  are  feldom  quite  free.  A  very 
fmall  quantity  of  phlogifton  is  fufficient  to  deprive 
much  Arfenic  of  its  whitenefs,  and  to  give  it  a  grey 
colour.  But  when  fouled  in  this  manner,  it  may 
eafily  be  brought  to  its  due  degree  of  whitenefs  : 
it  need  only  be  fublimed  once  more,  after  mixing  it 
with  fome  fubftance  on  which  it  doth  not  abt  ;  Sea- 
falt,  for  inftance.  if  the  matters  from  which  Ar¬ 
fenic  is  extracted  contain  Sulphur  alfo,  as  fome  py¬ 
rites  do,  the  Arfenic  fublimes  with  much  lefs  heat, 
than  when  it  is  united  with  earthy  matters  only  ; 
becaufc  it  combines  with  the  Sulphur,  wherewith  it 
hath  a  great  affinity,  and  the  Sulphur  ferves  to  fe- 
parate  the  Arfenic,  by  this  interpofit'on,  from  the  s 
earth.  In  confequence  hereof,  Sulphur  may  be 
employed  to  extradl  Arfenic  out  of  the  earths  in 
which  it  is  fixed.  In  this  cafe,  the  Sulphur  changes 
the  colour  of  the  Arfenic,  which  it  makes  of  a  lighter 
or  deeper  yellow,  or  even  red,  in  proportion  to  the 
quantity  there  is  of  it,  and  to  the  degree  of  fire  that 
hath  a  bled  on  both  together. 
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The  confidence  of  Arfenic  is  different,  according 
to  the  degree  of  heat  applyed  in  fubliming  it.  If 
the  Arfenical  vapour  meet  with  a  cold  place,  it  ga¬ 
thers  there  in  the  form  of  a  powder,  as  the  Flowers 
of  Sulphur  do:  this  is  the  cafe  with  that  which  falls 
into  the  receiver  in  diddling  it.  But,  if  it  be  flop¬ 
ped  in  a  hot  place,  and  cannot  efcape  from  that  heat, 
it  condenfes  into  a  heavy,  compact,  femi-tranfparent 
body,  having  undergone  the  firft  degree  of  fufion. 

Yet  it  cannot  be  perfectly  melted,  fo  as  to  flow 
like  other  fufed  matters  :  not  that  it  is  refra&ory  ; 
for,  on  the  contrary,  the  degree  of  heat  in  which  it 
begins  to  melt  is  very  moderate,  and  it  is  in  its  own 
nature  very  fit  to  promote  the  fufion  of  refractory 
matters  :  but  the  reafon  is  this  ;  it  is  neceffarily  con¬ 
verted  into  vapours  by  the  degree  of  heat  necefiary  to 
fufe  it,  and  thefe  vapours  burfl  the  veffels,  if  they 
find  no  vent. 

Arfenic  made  yellow  by  a  mixture  of  Sulphur, 
which  is  alfo  called  Orpiment ,  is  reducible  to  the 
form  of  a  folid  Sublimate  with  more  eafe  ;  becaufe 
it  is  alloyed  with  a  twentieth,  or  perhaps  a  tenth 
part,  of  its  weight  of  Sulphur,  which  renders  it  more 
fufible. 

Red  x^rfenic,  which  contains  ftill  more  Sulphur, 
melts  alfo  more  eafily.  It  then  becomes  of  a  tranf- 
parent  red,  like  a  ruby  :  and  hence,  when  it  is  in 
this  form,  it  is  called  Ruby  of  Arfenic. 

Vv7hen  a  combination  of  Sulphur  and  Arfenic  is 
wanted,  it  is  better  to  mingle  and  diftill  together 
fuch  minerals  as  contain  Sulphur  and  Arfenic,  the 
white  and  the  yellow  pyrites,  for  inflance,  than  to 
mingle  pure  Arfenic  with  pure  Sulphur  :  f®r  the 
great  volatility  of  thefe  two  fubftances  is  a  hinderance 
to  their  uniting  ;  w hereas,  when  combined  with  other 
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matters,  they  are  capable  of  fuftaining  a  much  greater 
degree  of  heat,  which  favours  and  promotes  their 
Union. 
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Thofe  who  work  by  the  great  do  not  extract  Ar- 
fenic  out  of  Cobalt  by  diftillation  :  they  throw  the  ore 
mixed  promifcuoufly  with  wood  and  charcoal  into 
a  great  furnace,  from  whence  a  flue  carries  the  va¬ 
pours  into  a  long  winding  paffage,  acrofs  which  beams 
of  wood  are  fixed  at  proper  diftances  from  each  o- 
ther.  The  Arfenical  vapours  being  conduced  into 
this  paffage,  gather  both  to  the  Tides  thereof  and  to 
the  joifts  that  ly  acrofs  it.  The  fuliginous  parts  of 
the  combuftible  matters  being  lighter  afcend  higher, 
and  go  out  through  a  chimney  at  the  farther  end  of 
this  paffage. 

The  Arfenic  fublimed  by  this  method  is  not 
white,  but  of  a  grey  colour  ;  owing  to  the  inflam¬ 
mable  matter  of  the  wood  and  charcoal,  with  which 
the  ore  is  torrefied. 

When  all  the  Arfenic  the  Cobalt  will  yield  is  thus 
feparated,  the  earthy  fixed  matter  left  behind  is 
mixed  with  clivers  fufible  matters  and  vitrified,  and 
produces  a  glafs  of  a  beautiful  blue  colour.  It 
is  called  Smalt.'  This  glafs  is  to  be  prepared  iirthc 
following  manner. 

Take  four  parts  of  fine  fufible  find,  an  equal 
quantity  of  any  Fixed  Alkali  perfectly  depurated, 
and  one  part  of  Cobalt  from  which  the  Arfenic 
hath  been  fublimed  by  torrefadtion.  Pulverize 
thefe  different  fubftances  very  finely,  and  mix  them 
thoroughly  together  ;  put  the  mixture  into  a  good 
crucible,  cover  it,  and  fet  it  in  a  melting  furnace. 
Make  a  ftrong  fire,  and  keep  it  up  conftantly  in  the 
fame  degree  for  fome  hours.  Then  dip  an  iron 
wire  into  the  crucible  ;  to  the  end  of  which  a  glaffy 
matter  will  flick,  in  the  form  of  threads,  if  the  fu- 
fibn  and  vitrification  be  perfedt.  In  this  cafe  take 
the  crucible  cut  of  the  fire  ;  cool  it  by  throwing 
water  on  it,  and  then  break  it.  You  will  find  in 
it  a  glafs,  which  will  be  of  an  exceeding  deep  blue, 
and  almoft  black,  if  the  operation  hath  fucceedtd. 

This 


Practice  ÿ  Chymistry.  75 

This  glafs,  when  reduced  to  a  fine  powder,  acquires 
a  much  brighter  and  more  lively  blue  colour. 

If  you  find  after  the  operation  that  the  glafs  hath 
too  little  colour,  the  fufion  rauft  be  repeated  a  fécond 
time,  with  twice  or  thrice  the  quantity  of  Cobalt. 

If,  on  the  contrary,  the  glafs  be  too  dark,  lefs  Co¬ 
balt  muft  be  ufed. 

Inftead  of  the  mixture  here  prefcribed  you  may 
employ  a  ready  made  glafs,  providing  it  be  white 
and  fufible.  But  as  glafs  is  always  hard  to  melt, 
and  as  the  mixing  Cobalt  with  it  renders  it  Ml  more 
refractory,  therefore  though  an  Alkaline  Salt  be  one 
of  the  ingredients  in  its  compofition,  it  is  proper  to 
promote  the  fufion,  by  mixing  therewith  calcined 
wine-lees,  in  the  quantity  of  one  third  part  ot  the 
weight  of  the  Cobalt. 

In  order  to  make  the  afiay  of  a  particular  Cobalt, 
with  a  view  to  know  what  quantity  of  blue  glafs  it 
will  yield,  it  is  not  necefiary  to  perform  the  opera¬ 
tion  in  the  manner  here  let  down  ;  a  great  deal  of 
time  and  trouble  may  be  laved  by  melting  one  part 
of  Cobalt  with  two  or  three  parts  of  Borax.  This 
Salt  is  very  fufible,  and  turns,  when  melted,  into  a 
fubftance  which,  for  a  time,  pofiefies  all  the  proper¬ 
ties  of  glafs.  In  this  trial  the  glafs  of  Borax  will 
be  nearly  of  the  fame  colour  as  the  true  glafs,  or 
Smalt,  made  with  the  fame  Cobalt. 

The  ores  of  Bilmuth,  as  well  as  Cobalt,  yield  a 
matter  that  coloui  s  glafs  blue  ;  nay,  the  Smalt  made 
with  thofe  ores  is  more  beautiful  than  that  procured 
from  the  ore  of  pure  Arfenic.  Some  Cobalts  yield 
both  Arfenic  and  Rifmuth.  When  fuch  Cobalts 
are  ufed,  it  is  common  to  find  at  the  bottom  of  the 
crucible  a  little  button  of  metallic  matter,  which  is 
called  Reg  ulus  of  Cobalt.  This  Regulus  is  a  fort  of 
Bifmuth,  generally  adulterated  with  a  mixture  of 
ferruginous  and  arfenical  parts. 

The 


y6  Elements  of  the 

The  heavied  and  mod  fixed  Flowers  of  Arfenic, 
procured  from  Cobalt,  have  likewife  the  property  of 
giving  a  blue  colour  to  glafs.  But  this  colour  is 
faint  :  it  is  owing  to  a  portion  of  the  colouring  mat¬ 
ter  carried  up  along  with  the  Arfenic.  Thefe  Flow¬ 
ers  may  be  made  an  ingredient  in  the  compofition 
of  blue  glafs,  not  only  becaufe  of  the  colouring 
principle  they  contain,  but  alfo  becaufe  they  greatly 
promote  fufion  ;  Arfenic  being  one  of  the  mod 

edcacious  fluxes  known. 

In  fhort  all  thofe  blue  giafies,  or  Smalts,  contain 
a  certain  quantity  of  Arfenic  ;  for  a  portion  of  this 
femi- metal  always  remains  united  with  the  fixed 
matter  of  the  Cobalt,  though  roaded  for  a  long  time, 
and  in  a  very  hot  fire.  T  he  portion  of  Arlenic  that 
is  thus  fixed  vitrifies  with  the  colouring  matter,  and 
enters  into  the  compofition  of  the  Smalt. 

The  blue  glafs  made  with  the  fixed  part  of  Cobalt 
hath  feveral  names,  according  to  the  condition  in 
which  it  is.  When  it  hath  undergone  the  fird  im- 
perfeft  degree  of  fufion  only  it  is  called  Zaffre.  It 
takes  the  name  of  Smalt  when  perfectly  vitrified  :  and 
this  ao-ain  being  pulverized  is  called  Powder- Blue  * 
or,  if  finely  levigated.  Blue  Enamel,  becaufe  it  is 
tifed  in  enamelling,  as  well  as  in  painting  ,  earthen 
ware  and  porcelain. 


PROCESS  II. 


Eo  feparate  Arfenic  from  Sulphur. 

JOW.D  ER  the  yellow  or  red  Arfenic  which 
you  intend  to  feparate  from  its  Sulphur.  M  oil- 
ten  this  powder  with  a  Fixed  Alkali  reiolved  into  a 
liquor.  Dry  the  mixture  gently  ;  put  it  into  a  ve¬ 
ry  tall  glafs  cucurbit,  and  fit  on  a  blind-head. 
Set  this  cucurbite  in  a  fand  bath  ;  warm  the  vef- 
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fels  crently,  and  increafe  the  fire  by  degrees,  till  you 
perceive  that  no  more  Arfenic  fublimes.  The  Ar- 
fenic,  which  before  was  yellow  or  red,  rifes  into  the 
head  partly  in  white  flowers,  and  partly  in  a  corn- 
pad,  white,  femi-tranfparent  matter,  which  looks 
as  if  it  were  vitrified.  The  Sulphur  combined  with 
the  Fixed  Alkali  remains  at  the  bottom  of  the  cu- 
curbite. 

O  B  S  E  RV  AT  10  NS. 

A  Fixed  Alkali  hath  more  affinity  than  any  me¬ 
tallic  fubftance  with  Sulphur  :  fo  that  it  is  not  fur- 
prifing  Sulphur  fhould  be  feparated  from  Arlenic  by 
its  interpofition.  Yet  there  is  an  inconvenience  at¬ 
tends  the  uie  of  it  :  for  it  hath  a  great  affinity  with 
the  Arfenic  alfo,  and  fo  always  retains  fome  part 
thereof,  which  continues  fixed  with  it.  For  this  rea- 
foncare  ffiould  be  taken  not  to  mix,  with  fulphuratcd 
Arfenic,  a  greater  quantity  of  Alkali  than  is  necef- 
fary  to  abforb  the  Sulphur  it  contains.  Nothing, 
however,  but  experience  and  repeated  trials  can  teach 
us  the  exadl  quantity  of  Alkali  that  ought  to  be 
employed  ;  becaufe  the  quantity  of  Sulphur  that 
may  be  contained  in  yellow  or  red  Arfenic  is  inde¬ 
finite. 

The  veffel  ought  to  be  tall,  that  the  upper  part 
of  the  head,  where  the  Arfenical  particles  condenfe, 
may  be  the  lefs  expofed  to  heat.  Towards  the  end 
of  the  operation  the  fire  muft  be  ftrongly  excited,  fo 
as  to  make  the  fand  red-hot  ;  becaufe  the  iaft  por¬ 
tions  of  Arfenic  that  rife  aie  flrongly  retained  by  the 
F ixed  Alkali. 

Arfenic  that  is  grey  or  blackifh  may  be  depurated 
and  whitened  by  the  fame  means;  becaufe  a  Fixed 
Alkali  abforbs  the  phlogifton  likewife  with  great 
avidity.  Mercury,  as  well  as  a  Fixed  Alkali,  is  an 
excellent  additament  for  feparating  Arfenic  irora 
Sulphur.  If  you  will  ufe  it  for  that  purpofe,  reduce 

the 
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the  fulphurated  Arfenic  to  a  very  fine  powder,  by 
rubbing  it  along  time  in  a  glafs  mortar  ♦,  when  k 
is  well  pulverized,  let  a  few  drops  of  Mercury  fall 
upon  it,  by  fqueezing  it  through  chamoy,  and  con¬ 
tinue  the  trituration.  The  yellow  or  red  colour  of 
the  Arfenic  will  infenfibly  change,  and  gradually 
grow  darker  as  the  Mercury  incorporates  with  it. 
When  the  Mercury  is  perfectly  killed,  add  a  lit¬ 
tle  more  of  it  than  you  did  the  firft  time,  and  in 
the  fame  manner  :  continue  to  triturate  till  it  dtf* 
appear  \  and  thus  go  on  adding  more  and  more  till 
the  Mercury  you  add  remain  quick,  and  you  can 
kill  no  more  of  it.  Neither  the  red  nor  the  yellow 
colour  will  then  appear  in  the  mixture  *,  which  will 
be  grey,  if  it  contain  but  a  little  Sulphur,  and 
black,  if  a  great  deal. 

but  this  mixture  into  a  very  tall  glafs  cucurbite  ; 
fit  on  a  blind-head  ;  fet  it  in  a  fand-bath,  and  bury 
it  in  the  fand  as  far  as  the  contained  mixture  reaches. 
Heat  the  veffels,  and  during  the  whole  operation 
keep  Up  a  degree  of  fire  a  little  weaker  than  that 
required  for  fubliming  Cinabar.  White  Arfenical 
Flowers  will  adhere  to  the  upper  part  of  the  head, 
amongft  which  will  be  fome  beautiful  cryftals  of 
Arfenic  ;  and  underneath  them  you  will  find  fome 
Cinabar  fublimed,  but  not  entirely  free  from  Arfe- 
nic.  If  you  defire  to  have  your  Cinabar  and  your 
Arfenic  purer,  and  more  Unmixed  with  each  other, 
fep.arate  the  upper  fublimate,  which  is  Arfenical, 
from  the  lower,  which  confifts  chiefly  of  Cinabar. 
Powder  each  of  them  coarfely,  and  fublime  them 
feparately  each  in  a  different  cucurbite. 

On  this  occafion  the  Mercury  feparates  the  Sul¬ 
phur  from  the  Arfenic,  becaufe  it  hath  a  greater  af¬ 
finity  than  Arfenic  with  that  mineral.  It  is  not  the 
only  metallic  fubffance  of  this  charadter  :  for,  as 
hath  been  fhewn,  there  are  feveral  others  that  have 
a  greater  affinity  than  Mercury  with  Sulphur,  being 
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able  to  decompofe  Cinabar  by  their  interpofition. 
Yet  thofe  metallic  Jubilances  muft  riot  be  fubftituted 
for  Mercury  in  the  prefent  operation  :  becaufe  there 
is  none  of  them  but  hath  at  the  fame  time  a  very 
great  affinity  with  Arfenic,  or  even  as  Jlrongan  one 
as  they  have  with  Sulphur  -,  whereas  Mercury  will 
by  no  means  unite  with  Arfenic. 

This  method  of  feparating  Arfenic  from  Sulphur 
hath  two  advantages  over  that  in  which  a  Fixed  Al¬ 
kali  is  the  medium.  The  firft  is,  that  by  this 
means  all  the  Arfenic  contained  in  the  mixture  is 
extradled  out  of  it  ;  and  the  fécond,  that,  as  Mer  - 
cury  doth  not  abforb  Arfenic,  we  are  not  put  to  the 
trouble  of  groping  out,  as  it  were,  by  trials  the 
quantity  neceffary  to  be  added  ;  and  that  though 
more  be  added  than  is  neceffary  to  abforb  all  the 
Sulphur,  it  will  be  of  no  prejudice  to  the  operation. 
But  then  it  is  attended  with  the  inconvenience  of  be¬ 
ing  much  more  tedious  and  more  laborious  than  the 
other.  For,  in  the  firft  place,  it  requires  previ- 
ouJly  a  very  tirefome  trituration,  in  order  to 
procure  an  union  between  the  Sulphur  and  the  Mer¬ 
cury,  and  fo  to  form  an  Æthiops  -,  without  which  the 
Mercury  and  the  fulphurated  Arfenic  will  fubiime 
feparately,  fo  that  no  decompofition  will  be  effected. 
Secondly,  though  the  Mercury  be  fufficiently  united 
with  the  Sulphur  of  the  Arfenic  by  the  long  tritu¬ 
ration  that  precedes  the  fublimation,  this  doth  not 
prevent,  as  we  took  notice  above,  the  fublimed  Ar~ 
lenic  and  Cinabar  from  being  in  fome  meafure  blend¬ 
ed  together  ;  feeing  each  requires  a  fécond  feparate 
fublimation  to  render  it  very  pure. 

Thefe  inconveniences  caufe  a  Fixed  Alkali  to  be 
ufed  preferably  to  Mercury  -,  the  lofs  of  a  fraall 
quantity  of  the  Arfenic,  which  remains  united  with 
the  Alkali,  being  little  regarded,  as  that  metallic 
iubltance  is  neither  fear  ce  nor  precious. 

x  When 
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When  Arfenic  is  united  with  a  great  quantity  of 
Sulphur,  it  may  be  freed  from  a  part  thereof  with¬ 
out  the  intervention  of  any  third  body  :  it  is  fu Ai¬ 
dent  for  the  purpofe  to  fublime  it  with  a  very  gen¬ 
tle  fire,  encreafed  by  infenfible  degrees.  The  molt 
fulphureous  part  afcends  firfh  ;  what  rifes  afterwards 
is  more  Arfenical,  and  lefs  fulphureous  ;  and  the  lad 
flowers  of  all  are  pure  Arfenic,  or  at  lead  nearly  fo. 


PROCESS  IÏL 

\ 

To  give  Arfenic  the  Metalline  Form .  Regulus  of 

Arfenic . 

rip  ARE  two  parts  of  white  Arfenic  in  fine 
JL  powder,  one  part  of  the  black  flux,  half  a 
part  of  Borax,  and  as  much  clean  iron  filings.  Rub 
the  whole  together,  in  order  to  mix  them  thorough¬ 
ly.  Put  tfiis  mixture  into  a  good  crucible,  and  over 
it  put  Sea-falt  three  fingers  thick.  Cover  the  cru¬ 
cible  -,  fet  it  in  a  melting  furnace  ;  and  begin  with 
a  gentle  fire  to  heat  the  crucible  equally. 

When  arfenical  vapours  begin  to  afcend  from  the 
crucible,  raife  the  fire  immediately  fo  as  to  melt  the 
mixture.  Examine  whether  or  no  the  matter  be 
thoroughly  melted,  by  introducing  an  iron  wire  into 
the  crucible  ;  and  if  the  fufion  be  perfedl,  take  th© 
crucible  out  of  the  furnace.  Let  it  cool  ;  break  it  ^ 
and  you  will  find  in  it  a  Regulus  of  a  white  and 
livid  metallic  colour,  very  brittle,  fcarcely  hard* 
but  rather  friable, 

OBSERVATIONS. 

White  Arfenic  is,  as  hath  been  faid,  a  metallic 
calx  *,  and  confequently  wants  no  more,  in  order  to 
its,  acquiring  the  metalline  properties,  than  to  be 

com- 
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combined  with  the  phlogifton  :  this  is  effedted  by 
the  operation  before  us. 

The  Iron  added  doth  not  ferve  here,  as  in  mak¬ 
ing  the  Regulus  of  Antimony,  to  precipitate  the 
Regulus  of  Arfenic,  by  feparating  it  from  fome 
other  fubftance  with  which  it  was  united  :  on  this 
occafion  it  does  nothing  but  join  the  Regulus  of 
Arfenic,  to  which  it  gives  folidity  and  confiftence. 
This  is  the  only  reafon  of  its  being  made  an  ingre¬ 
dient  in  the  mixture  ;  as  the  Regulus  of  Arfenic, 
without  it,  would  have  fuch  a  tender  confidence 
.  that  it  could  fcarce  be  handled  without  falling  afun- 
der  into  little  bits.  The  Iron  procures  a  further 
advantage  in  this  procefs  ;  which  is,  that  it  pre¬ 
vents  a  great  quantity  of  Arfenic  from  being  loft  in 
vapours  :  for  the  Arfenic,  with  which  it  combines, 
is  reftrained  and,  in  fome  meafure,  fixed  by  it. 

Copper  may  be  fubftituted  for  Iron,  and  procures 
the  fame  advantages. 

It  is  very  neceliary  to  remove  the  crucible  from 
the  fire  as  loon  as  the  matter  is  melted,  and  indeed 
to  cool  it  as  cxpeditioufly  as  poffible,  to  prevent  the 
Arfenic  from  flying  off  in  vapours  :  for,  when  once 
the  Regulus  is  formed,  the  proportion  of  Arfenic, 
with  refpedt  to  that  of  the  metal  mixed  with  it,  is 
continually  leffening  while  it  ftays  in  the  Are  ;  fo 
that  after  fome  time  there  will  be  left  in  the  crucible, 
not  a  Regulus  of  Arfenic,  but  only  Iron  or  Cop¬ 
per,  alloyed  with  a  little  Arfenic.  On  this  occafion 
the  Copper  turns  white,  and  affumes  the  colour  of 
Silver  -,  but  it  foon  tarn i flies  in  the  air. 

It  is  eafy  to  perceive,  by  what  hath  been  faid, 
that  the  Regulus  of  Arfenic  made  according  to  this 
procefs  is  never  pure,  but  contains  always  ^  a  confi- 
derable  quantity  of  Iron  or  Copper,  whatever  pre¬ 
cautions  be  ufed  :  but  it  is  difficult  to  avoid  this  in¬ 
convenience,  for  the  reafons  above  afligned  *,  and  if 
we  attempt  to  fufe  Arfenic  alone  with  reducing 
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fluxes,  the  greateft  part  thereof  is  diftipated  in  va¬ 
pours,  long  before  the  very  flux  begins  to  melt  :  and 
that  part  of  it,  which  is  found  metallized,  is  not  col¬ 
lected  in  one  mafs  at  the  bottom  of  the  crucible,  as 
in  other  metallic  reductions  ;  but  in  fmall  particles, 
difperfed  and  mixed  among  the  fcoriæ.  There  are 
neverthelels  feveral  expedients  for  obtaining  a  Regu  - 
lus  of  Arfenic  abfolutely  pure,  and  unalloyed  with 
any  metallic  fubftance. 

7  Firft  :  into  a  little  low  cucurbit,  covered  with  a 
blind- head,  put  Regulus  of  Arfenic  made  with  Iron 
or  Copper  ;  fet  this  cucurbit  in  a  fand-bath  ;  heat 
it  till  the  fand  begins  to  grow  red  -,  and  you  will  fee 
part  of  the  Regulus  fublime  into  tire  head,  (till  re¬ 
taining  its  metallic  fplendour.  The  portion  of  Re¬ 
gulus  thus  fublimed  is  pure  Arfenic,  cr  at  lead  con¬ 
tains  but  a  very  fmall  portion  of  the  adventitious 
metal,  which  may  have  been  carried  up  with  it. 
What  is  left  in  the  bottom  of  the  cucurbit  is  the 
metal  that  was  added,  Hill  containing  a  little  Arfe¬ 
nic,  which  continues  obftinately  fixed  with  it,  and 
which  the  violence  of  fire  is  unable  to  force  away 
from  it  in  plofe  veflels. 

Secondly  ;  mix  your  Arfenic  in  equal  parts 
with  the  black  flux  -,  put  the  mixture  into  fuch  a  cu¬ 
curbit  as  that  laft  mentioned  ;  and  apply  to  it  the 
ftrongeft  degree  of  heat  that  can  be  procured  by  a 
fand-feath  :  atfenicaj  flowers,  of  a  blackifh  grey  co¬ 
lour,  will  firft  fublime  into  the  head,  and  after  them 
a  Regulus  of  Arfenic  of  a  white  metalline  colour, 
which  is  pretty  glofiy,  but  tarnifhes  very  foon  in  the 
air.  This  Regulus  hath  no  folidity  :  it  is  exceed¬ 
ing  friable  ;  but  it  is  pure. 

Thirdly  :  I  have  alfo  made  a  Regulus  of  pure 
Arfenic  by  another  method,  which  produces  a  much 
greater  quantity  thereof,  with  a  much  fmaller  degree 
pf  heat.  For  this  purpofe  I  powder  the  Arfenic, 
and  mix  it  with  any  Fat  Oil  ;  fo  that  the  mixture 
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may  be  like  a  liquid  pafte  :  this  pafle  I  put  into  a  little 
phial  of  thin  glafs,  like  one  of  thofe  ufed  by  apothe¬ 
caries  ;  I  fet  this  phial  in  a  land-bath,  and  gradu¬ 
ally  heat  it  till  the  bottom  of  the  pot  containing  the 
land  begin  to  be  red.  Part  of  the  Oil  firft  rifes  out 
of  the  phial  in  vapours,  which  mull  be  buffered  to 
pafs  off.  After  this  the  upper  part  of  the  phial  is 
gradually  lined  on  the  infide  with  a  glittering  metal¬ 
lic  cruft,  which  makes  it  look  like  a  quicksilvered 
glafs. .  This  cruft  is  the  Regulus  of  Arfenic.  When 
it  begins  to  fublime,  the  mouth  of  the  phial  mutt  be 
flightly  flopped  with  a  bit  of  paper,  and  the  heat 
increafed  a  little  till  you  fee  that  nothing  more  rifes. 

%  If  you  break  the  bottle  after  the  operation,  you 
will  find  its  upper  part  crufted  over  with  a  coat  of 
Regulus,  thicker  or  thinner  in  proportion  to  the 
quantity  of  Arfenic  employed.  The  Regulus  is  in 
a  mais,  of  a  beautiful  brilliant  colour,  which  to  me 
leems  to  ftand  the  air  better  than  that  of  any  Regu¬ 
lus  made  by  other  methods  ;  probably  becaufe  of 
the  great  quantity  of  fat  matter  with  which  it  is 
united,  and  by  which  it  is  defended. 

This  Regulus  of  Arfenic  is  abfolutely  pure,  and 
a  much  greater  quantity  thereof  is  obtained  by  this 
method  than  by  treating  it  with  the  black  flux  ; 
becaufe  the  Arfenic  is  much  fooner  and  more  eafily 
combined  with  the  inflammable  matter  :  and  hence 
it  comes  to  pals  that  part  of  the  Arfenic  doth  not 
rife  at  firft  in  grey  flowers,  as  in  operating  with 
the  black  flux.  Moreover,  by  our  procefs,  ^11  thé 
Arfenic  is  fublimed  in  Regulus  :  whereas,  when  the 
black  flux  is  employed,  a  pretty  confiderable  part 
of  the  Arfenic  unites  with  the  alkaline  part  of  the 
flux,  and  remains  fixed  therewith.  In  our  operation 
there  is  nothing  left  at  the  bottom  of  the  phial,  ex¬ 
cept  an  oily,  light,  but  very  fixed  coal. 

Regulus  of  Arfenic,  -in  whatever  manner  made, 
,may  be  eafily  reduced  into  white,  cryftalline  Arfe~ 
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nie,  by  the  means  of  a  Fixed  Alkali,  or  of  Mercury, 
applied  in  the  fame  manner  as  for  feparating  Arfenic 
from  Sulphur. 


PROCESS  IV. 

clo  dijlill  the  Nitrous  Acid  by  the  interpofition  of  Ar¬ 
fenic.  Blue  Aqua  Fortis.  A  new  Neutral  Salt 
of  Arfenic. 

PULVERIZE  finely  any  quantity  you 
pleafe  of  refined  Salt-petpe.  Mix  it  accurately 
with  an  equal  weight  of  white  cryftalline  Arfenic 
well  pulverized,  or  elfe  with  very  white  and  very 
fine  flowers  of  Arfenic.  Put  this  mixture  into  a 
glafs  retort,  leaving  one  half  of  it  empty.  Set 
your  retort  in  a  reverberating  furnace  ;  apply  a  re¬ 
ceiver  having  a  fmall  hole  drilled  in  it,  and  contain¬ 
ing  a  little  filtered  rain-water;  lute  the  receiver  to 
the  retort  with  flifflute.  Begin  with  putting  two 
or  three  flu  all  live  coals  in  the  afh-hole  of  the  fur¬ 
nace,  and  replace  them  with  others  when  they  are 
ready  to  go  out.  Go  on  thus  warming  your  veflfels 
by  infenfible  degrees,  and  put  no  coals  in  the  fire¬ 
place  till  the  retort  begin  to  be  very  warm.  You 
Will  loon  fee  the  receiver  filled  with  vapours  of  a 
dark-red,  inclining  to  a  ruflfet  colour.  With  a  bit  of 
lute  flop  the  little  hole  of  the  receiver.  The  va¬ 
pours  will  be  condenfed  in  the  water  of  this  veflfel, 
and  give  it  a  very  fine  blue  colour,  that  will  grow 
deeper  and  deeper  as  the  diftillation  advances.  If 
your  Salt  petre  was  not  very  dry,  forne  drops  of 
Acid  will  alfo  come  over,  and  falling  from  the  nofe 
of  the  retort  mix  with  the  water  in  the  receiver. 
Continue  your  diftillation,  increafing  the  fire  little 
by  little  as  it  advances,  but  exceeding  (lowly,  till 
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you  fee  that  when  the  retort  is  red  hot  nothing  more 
comes  off;  and  then  let  your  veffels  cool. 

When  the  veffels  are  cold,  unlute  the  receiver, 
and  as  expeditioufly  as  you  can  pour  the  blue  Aqua 
Forth  it  contains  into  a  cryftal  bottle  ;  which  you 
muft  feal  hermetically,  becaufe  this  colour  difap- 
pears  in  a  fhort  time  when  the  liquor  takes  air. 
You  will  find  in  the  retort  a  white  faline  mafs 
moulded  in  its  bottom,  and  fome  flowers  of  Arfenic 
fublimed  to  its  upper  cavity,  and  into  its  neck. 

Pulverize  the  faline  mafs,  and  diffolve  it  in  warm 
water.  Filter  the  folution,  in  order  to  feparate 
fome  arfenical  parts  that  will  be  left  on  the  filter. 
Let  the  filtered  liquor  evaporate  of  itfelf  in  the  open 
air;  when  it  is  fufficiently  evaporated,  cryftals  will 
{hoot  in  it  reprefenting  quadrangular  prifms  ter¬ 
minated  at  each  extremity  by  pyramids  that  are  alfo 
quadrangular.  Theie  cryftals  will  be  in  conluled 
heaps  at°  the  bottom  of  the  veffel  :  over  them 
will  be  other  cryftals  in  the  form  of  needles  ;  a  fa¬ 
line  vegetation  creeping  along  the  ndes  of  the  veïïèl  ; 
and  the  furface  of  the  liquor  will  be'  obfeured  by 
a  thin  dufty  pellicle. 

OBSERVATIONS. 

Arsenic,  as  we  took  notice  in  our  Elements  of 
the  Theory,  befides  the  properties  it  hath  in  com¬ 
mon  with  metallic  fubftances,  poffeffes  others  alfo 
in  common  with  faline  fubftances.  One  of  the  mod 
remarkable  among  the  latter  is  that  of  decompofmg 
Nitre  ;  of  expelling  the  Acid  of  that  Salt  from  its 
Alkaline  bafis,  affuming  its  place,  and  forming  with 
that  Alkali  a  Neutral  Salt,  which  is  very  foluble  in 
water,  and  fhoots  into  regular  cryftals. 

To  enquire  into  what  paflès  in  the  decomposition 
op  Nitre  by  Arlenic,  and  into  the  new  ,,alt  refultmg 
from  thence,  was  the  defign  of  the  firft  Memo*r 
o-iven  in  by  me  to  the  Academy  of  Sciences  on  this 
0  G  3  fub- 
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fubjeft,  and  from  that  the  prefent  procefs  is  copied. 
Though  the  whole  quantity  of  Arfenic  prefcribed  in 
.he  piocels  dotli  not  enter  into  the  compofition  of 
the  new  Neutral  Salt,  feeing  fome  of  it  fublimes  in 
flowers,  that  quantity  aiuil  not  therefore  be  thought 
too  great  ;  for  we  fee,  on  the  other  hand,  that  put 
of  the  Nitre  is  not  decompofed.  The  needle  like 
Salt  is  no  other  than  Nitre  that  hath  not  fuffered  any 

decompofition,  and  actually  deflagrates  on  live  coals 
like  common  Nitre. 

The  precaution  of  putting  fome  water  in  the  re¬ 
ceiver  is  abfolutely  neceflary  to  condenle  the  nitrous 
vapours  that  rife  in  the  diftillation  :  for  they  are  fo 
elaflic,  fo  volatile,  fo  dephlegmated,  that  a  very 
fmall  part  of  them  will  otherwife  be  condenfed  into 
a  liquor,  while  the  reft  will  remain  in  the  form  of 
vapours,  to  which  vent  muft  be  given  through  the 
fmall  hole  in  the  receiver,  as  without  that  they  will 
burft  the  veffels  with  impetuofity  :  and  confequently 
fcarce  any  Acid  will  be  obtained  ;  efpecially  if  the 
Nitre  employed  be  very  dry,  as  it  mull;  be  to  be 
reducible  into  a  fine  powder. 

The  blue  colour  communicated  by  the  Nitrous 
Acid  to  the  water  is  very  remarkable.  The  caufe 
that  produces  this  colour  is  not  yet  known. 

Though  the  Acid  is,  on  this  occafion,  mortified 
by  a  great  quantity  of  water,  yet  when  it  rifes  out 
of  the  retort  it  is  fo  concentrated  as  to  form,  even 
with  that  water,  if  too  much  be  not  put  in,  a  moft 
adtive  and  even  fmoking  Aqua  Forth. 

It  is  neceflary  in  this  operation,  and  more  fo  than 
in  any  other,  to  warm  the  veffels  gradually,  and  to 
proceed  exceeding  flowly  ;  otherwife  the  Artift  runs 
the  rifque  of  feeing  his  veffels  burft  to  pieces  with 
violence,  and  of  great  danger  to  his  perfon  :  forArfenic 
adls  on  Nitre  with  incredible  vivacity  ;  in  fo  much 
that,  if  a  mixture  of  Nitre  and  Arfenic  be  heated  to 
a  certain  degree,  the  N  itre  is  decompofed  almoft  as 
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tepidly,  and  with  as  great  an  explofion,  as  when  it 
is  made  to  fulminate  with  an  inflammable  matter. 
In  fliort,  the  appearances  are  fuch  that  one  would  be 
almoft  induced  to  think  the  Nitre  really  takes  fire 
on  this  occafion  -,  though  it  be  only  decorhpofed, 
juft  as  it  is  by  the  Vitriolic  Acid. 

The  folution  of  the  caput  moriuum  of  this  diftil- 
lation  contains  at  the  fame  time  feveral  forts  of  Salts  : 
to  wit,  1  i  the  Neutral  Salt  of  Arfenic  formed  by  the 
union  of  the  Arfenic  with  the  bafts  of  the  Nitre  ; 
this  jfhoots  into  the  prifmatic  cryftals  above  men¬ 
tioned  :  2.  fome  Nitre  that  hath  not  been  decom- 
pofed  -,  this  forms  the  needles  and  part  of  the  vege¬ 
tations  :  3.  a  fmali  portion  of  Arfenic  that  is  known  to 
be  follible  in  water  ;  this  forms  the  thin  dark  pellicle 
that  covers  the  furface  of  the  liquor  when  it  begins 
to  evaporate. 

For  the  properties  of  this  new  Neutral  Salt  or 
Arfenic  you  may  confult  what  we  have  laid  there¬ 
upon  in  our  Elements  of  the  Theory,  and  in  the 
Memoirs  of  the  Academy  of  Sciences. 


PROCESS  V. 

To  alkalizate  Nitre  by  Arfenic . 

MELT  in  a  crucible  the  Nitre  you  intend  to 
alkalizate.  When  it  is  melted,  and  mode¬ 
rately  red,  project  upon  it  two  or  three  pinches  of 
pulverized  Arfenic^  A  conftderable  effcrvefcence  and 
ebullition  will  immediately  be  produced  in  the  cru¬ 
cible,  attended  with  a  noife  like  that  which  Nitre 
makes  when  it  detonates  with  an  inflammable  mat¬ 
ter.  At  the  fame  time  a  thick  fmoke  will  rife, 
which  at  firft  will  fmell  like  garlick,  the  odour 
peculiar  to  Arfenic*,  it  will  alfo  fmell  afterwards 
like  Spirit  of  Nitre.  When  the  effervefcence  in  the 
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crucible  is  over,  throw  again  upon  the  Nitre  as 
much  pulverized  Arfenic  as  you  did  the  firft  time  ; 
and  all  the  fame  phenomena  will  be  repeated.  Con¬ 
tinue  thus  throwing  in  Arfenic  in  fmall  parcels,  till 
it  produce  no  more  effervefcence  ;  taking  care  to 
fh r  the  matter  at  every  projection  with  an  iron  wire, 
the  better  to  mix  the  whole  together.  Then  encreafe 
your  fire,  and  melt  what  remains.  Keep  it  thus  in 
fufion  for  a  quarter  of  an  hour,  and  then  take  the 
crucible  out  of  the  fire.  It  will  contain  a  Nitre  ak 
kalizated  by  Arfenic. 


OBSERVATIONS. 


This  operation,  as  well  as  the  preceding  one,  is 
a decompofition  of  Nitre  by  Arfenic;  yet  the  refult 
is  very  different:  for,  inftead  of  a  Salt  capable 
of  cryftallizing,  and  difcovering  no  tokens  either  of 
Add  or  Alkali,  we  obtain,  on  this  occafion,  only 
a  Salt  that  runs  into  a  liquor  by  the  moifture  of  the 
air,  doth  not  cryftallize,  and  hath  all  the  properties 
of  an  Alkali. 

Thefe  differences  arife  only  from  the  different 
manner  in  which  the  decompofition  of  the  Nitre, 
and  the  union  of  the  Arfenic  with  the  bafis  of  that 
Salt,  is  brought  about.  When  the  Nitrous  Acid  is 
diftilled  by  the  interpofition  of  Arfenic,  with  a  view 
to  obtain  the  Arfenical  Salt,  the  operation  mull  be 
performed  in  clofe  veffels  ;  no  greater  degree  of  heat 
mu  ft  be  applied  to  the  mixture  than  is  neceffary  for 
enabling  the  Arfenic  to  ad;  and  that  heat  muft  be 
adminiftered  very  {lowly  and  by  infenfible  degrees. 
But,  when  the  bufinels  is  to  alkalizate  Nitre  by  the 
means  of  Arfenic,  the  operation  is  performed  in  a 
crucible,  in  a  naked  fire,  with  a  ftrong  degree  of  heat, 
and  that  iuddenly  applied.  The  violence  of  the 
heat,  the  fuddennefs  with  which  it  is  applied,  the 
vivacity  wherewith  the  Arfenic  unites  with  the  bafis 
of  the  Nitre;  and,  ftilj  more  than  all  thefe,  the  free 
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accefs  of  the  air,  occafion  the  greateft  part  of  the  Ar- 
fenic,  which  at  firft  combines  with  the  bafis  of  the 
Nitre  after  having  expelled  its  Acid,  to  be  pre- 
fently  carried  off  and  diffipated  in  vapours  ;  and 
confequently  the  bafis  of  the  Nitre,  not  being  fuffici- 
ently  faturated,  difcovers  its  Alkaline  properties. 

I  fay  the  concurrence  of  the  air  contributes  ft  ill  more 
than  all  the  reft  to  feparate  the  Arfenic  from  the  Al¬ 
kaline  bafis  of  the  Nitre  ;  experience  having  taught 
me  that  the  Neutral  Salt  of  Arfenic  is  not  to  be  al- 
kalizated  by  the  moft  violent  force  of  heat,  as  long 
as  it  continues  in  clofe  veffels,  and  the  external  air 
hath  no  communication  with  it  ;  but  that  fome  of  the 
Arfenic  contained  in  that  Salt  is  diftipated  by  expo- 
fing  it  to  a  ftrong  heat  in  open  veffels. 

The  tumult  and  effervefcence  that  arife,  when  Ar¬ 
fenic  is  projected  on  Nitre  fufed  in  a  crucible, 
are  fo  confiderable,  and  fo  nearly  refemble  the  de¬ 
tonation  of  Nitre  with  an  inflammable  matter,  that 
we  fhould  be  tempted  to  think,  if  we  trufted  ap¬ 
pearances  only,  that  Arfenic  furnifhes  a  combuft- 
ible  matter,  and  that  the  Alkalization  of  the  Nitre 
is  effected,  on  this  occafion,  in  the  fame  manner  as 
when  it  is  fixed  by  charcoal  :  but,  by  examining 
attentively  what  paffes,  we  eafily  difcover  that  there 
is  no  inflammation  at  all,  and  that  the  Nitre  is  alkali- 
zated  in  the  manner  and  by  the  means  above  pointed 
out. 

The  firft  vapours  that  rife,  when  Arfenic  is  pro¬ 
jected  on  Nitre,  are  purely  arfenical  ;  and,  if  any 
cold  body  be  put  in  their  way,  they  adhere  to  it  in  the 
form  of  flowers.  Thefe  vapours  are  aCtual  particles 
of  Arfenic,  carried  up  by  the  heat  before  they  could 
come  to  aét  on  the  Nitre  ^  but  they  are  foon  after 
mixed  with  nitrous  vapours,  confiding  of  the  Acid 
of  the  Nitre,  which  the  Arfenic  expels  from  its  bafis 
as  faft  as  it  comes  to  act  on  that  Salt. 
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The  nearer  you  come  to  the  end  of  the  Operation's’ 
the  more  does  the  matter  in  the  crucible  Jofe  of  its 
fluidity,  though  an  equal  fire  be  conftantly  kept  up 
in  the  furnace.  At  laft  it  becomes  quite  file  a  pafte, 
and  the  fire  mull  be  made  much  ftronger  to  put  it 
again  in  fufiom  The  reafon  of  this  is,  that  Nitre 
when  alkalizated  is  much  lefs  fufible  than  when  it 
is  not  fa.  The  cafe  is  the  fame  when  this  Salt  is  al¬ 
kalizated  by  deflagration. 

Though  the  Nitre  when  alkalizated  makes  no 
more  effervefcence  with  Arfenic,  and  though,  when 
kept  in  fufion,  it  emits  no  more  arfenical  vapours, 
it  doth  not  thence  follow  that  it  is  a  pure  Alkali, 
and  that  it  contains  no  Arfenic:  it  ftill  contains  a 
large  quantity  thereof,  but  fo  ftrongly  united 
that  the  force  of  fire  is  not  able  to  feparate  them  ; 
which  hath  led  forne,  authors  to  give  this  Salt  the 
title  of  Fixed  Arfenic . 

The  exiftence  of  Arfenic  in  this  fatine  compound 
is  eafily  difcovered,  by  fufing  it  with  metallic  fub* 
Itances,  on  which  it  produces  the  fame  effects  as  Ar¬ 
fenic. 

With  foïutions  of  metals  in  the  Acids,  it  alfo 
pfefents  almoil  the  fame  phenomena  as  the  Neutral 
Salt  of  Arfenic.  Particularly  it  precipitates  Silver 
diflolved  by  the  Nitrous  Acid  in  a  red  powder, 
as  that  Salt  does  *,  and  the  differences  obierved 
between  the  precipitations  made  by  the  new 
Neutral  Salt  of  Arfenic,  and  thofe  made  by  Nitre 
alkalizated  with  Arfenic,  can  be  attributed  only  to 
the  Alkaline  quality  of  the  latter.  See  the  Me¬ 
moirs  of  the  Academy  for  1746. 
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PART  II. 

OF  VEGETABLES 

—  1  -  ■ 1 


SECTION  I. 
Operations  on  unfermented  Vegetables. 


C  H  A  P.  I. 

Of  the  substances  obtained  from  Ve¬ 
getables  by  Expression  only. 


PROCESS  I. 

*£ 0  exprefs  and  depurate  the  juice  of  a  Plants  contain¬ 
ing  its  Eff entrai  Salt.  The  Crystallization  of  that 
Salt. 

BEFORE  fun -rife,  gather  a  good  quantity 
of  the  plant  from  which  you  deiign  to  exprefs 
the  juice,  in  order  to  obtain  its  Salt.  Wafh  it  well 
in  running  water,  to  clear  it  of  earth,  infedls,  and 
other  adventitious  matters.  Bruife  it  in  a  marble 
mortar;  put  it  into  a  bag  of  new,  ftrong,  thick 
linnen  cloth  ;  ty  the  bag  tight,  and  commit  it  to  a 
prefs.  By  prefling  it  ftrongly  you  will  fqueeze  out  a 
great  quantity  of  green,  thick  juice,  which  will 
have  the  fame  tafte  as  the  plant-  Dilute  this  juice 
with  fix  times  as  much  pure  rain-water,  and  filter  it 
repeatedly  through  a  woollen  bag,  till  it  pafs  clear 
and  limpid.  Evaporate  the  filtered  juice  with  a 
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gentle  heat,  till  it  be  almoft  as  thick  as  before  it 
was  mixed  with  water.  Put  this  infpiffated  juice 
into  a  jar,  or  other  veffel  of  earth  or  glafs  ;  on  its 
furface  pour  olive  oil  to  the  depth  of  a  line,  and  iet 
it  in  a  cellar.  Seven  or  eight  months  after  this  pour 
oft  gently  the  liquor  contained  in  the  veffel,  the 
iniide  of  which  you  will  find  covered  with  a  cryftal- 
lized  Salt.  Separate  the  cryftals  gently  ;  wafh  them 
quickly  with  a  little  fair  cold  water  and  dry  them  : 
this  is  the  EfTential  Salt  of  the  plant. 

OBSERVATIONS. 

Every  plant  is  not  equally  difpofed  to  yield  its 
.EfTential  Sait  by  the  method  here  propofed.  Succu¬ 
lent  vegetables  only,  whofe  jiiices  are  aqueous  and 
not  too  vifcous,  are  fit  for  this  purpofe.  Such  for 
example  as  forrel,  brook-lime,  fuccory,  fumi¬ 
tory,  water- creffes,.  plantain,  &c.  An  EfTential 
Salt  cannot  be  procured  from  thofe  that  yield  thick 
vifcid,  mucilaginous  juices,  fuch  as  the  feeds  of  flea- 
wort  ;  unlefs  their  juices  be  previoufiy  attenuated  by 
fermentation,  and  that  vifcoiity  deflroyed  which  ob- 
ftrudts  the  Cryflallization  of  this  Salt. 

Nor  can  the  EfTential  Salt  be  obtained  in  any 
quantity  from  vegetable  matters  abounding  in  oil. 
Moft  kernels  and  feeds  are  of  this  fort:  they  all  con¬ 
tain  a  great  quantity  of  fat  oil,  which  lo  entangles 
and  clogs  this  Salt,  that  the  particles  thereof  cannot 
ihoot  away  from  the  tenacious  juices  into  cryftals. 

The  fame  is  to  be  faid  of  dry  aromatic  plants  ; 
becaufe  they  contain  much  effential  oil,  or  refinous 
matters  that  produce  the  fame  effect.  It  is  true 
the  EfTential  Salt  itfelf  contains  a  certain  portion  of 
oil  ;  for  it  is  no  other  than  the  Acid  of  the  plant 
incorporated  and  cryftallized  with  part  of  its  oil  and 
of  its  earth  :  but  then  the  oil  muff  not  be  in  too  great 
a  quantity  ;  becaufe  it  (heaths  the  Acid,  renders  it 
clammy,  as  it  were,  and  hinders  it  from  extricating 
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itfelf  fo  as  to  be  able  to  exert  its  qualities,  and  ap¬ 
pear  in  the  form  of  Salt. 

The  plants  from  which  you  intend  to  extraCt  this 
Salt  (hould  be  gathered  in  the  morning  before  fun- 
rife;  becaufe  they  are  then  raoft  fucculent,  not  being 
yet  dried  up  or  withered  by  the  heat  of  the  Sun. 

The  juice  of  plants  obtained  by  expreffion  is  ve¬ 
ry  thick;  becaufe  it  contains  many  particles  of  the 
bruifed  plant  that  are  unavoidably  fqueezed  out  along 
with  it.  In  order  to  clear  it  of  thefe  fuperfluous  parts 
it  is  proper  to  filter  it  :  but  as  that  would  be  difficult, 
on  account  of  the  thicknefsof  the  juice,  it  mult  be 
thinned,  by  diluting  it  with  a  quantity  of  water,  fuf- 
ficient  to  give  it  the  requifite  degree  of  fluidity. 

Inftead  of  thus  diluting  the  expreffed  juice,  the 
plant  may  be  ground  with  water  before  it  is  put  into 
the  prel's  :  it  will  by  this  means  furniffi  a  more  fluid 
juice,  that  will  eafily  pafs  through  the  filter.  This 
method  may  be  employed  with  fuccefs  on  dry  plants, 
or  fuch  as  are  not  very  fucculent.  For  this  operation 
rain-water  is  to  be  preferred  to  any  other  ;  becaufe  it 
is  the  pureft  :  for  all  waters  that  have  run  fome  time 
through  the  earth,  or  on  its  furface,  are  to  be  fufpeCted 
of  containing  fome  faline  or  felenitic  matter,  which 
would  mix  with  and  deprave  the  Efiential  Salt. 

The  juice  of  the  plant,  when  diluted  with  the 
quantity  of  water  fufficient  to  facilitate  its  filtrati¬ 
on,  is  too  aqueous  to  let  the  fait  it  contains  unite 
into  Cryftals  :  it  mull  therefore  be  evaporated  till 
it  hath  recovered  a  fomewhat  thicker  confiftence. 
The  heat  applied  for  that  purpofe  muft  be  gentle  ; 
left  the  acid  and  oily  parts,  that  are  to  form  the  Salt, 
be  fpoiled  or  diffipated,  as  they  are  not  very  fixed. 
In  fummer,  the  heat  of  the  fun  is  fufficient  to  effect 
this  evaporation  :  but  if  you  make  ufe  of  this  me¬ 
thod,  the  juice  to  be  evaporated  muft  be  put  into 
feveral  broad  flat  pans  ;  that,  a  larger  furface  being 
expofed  to  the  action  of  the  air  and  fun,  the  evapora¬ 
tion 
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tion  may  be  the  fooner  completed  :  for  if  the  juice 
fhould  continue  too  long  in  the  degree  of  heat  re- 
quilite  for  its  evaporation,  it  might  begin  to  ferment  ^ 
which  would  be  very  detrimental. 

The  oil  poured  on  the  liquor  prevents  its  fer¬ 
menting,  putrefying,  or  growing  mouldy,  during  the 
long  fpace  of  time  required  for  the  Cryftallizaticn  of 
the  EfTential  Salt. 

Thefe  Saks  are  excellent  Medicines,  being  endued 
with  the  fame  virtues  as  the  plants  from  which  they 
were  obtained. 

They  cannot  be  procured  from  plants  by  diftilla- 
tion,  though  they  conflit  in  a  great  meafure  of  vola¬ 
tile  principles  :  nor  are  they  obtainable  by  any  other 
procefs  that  requires  much  heat  ;  becaufe  they  are 
eafily  decompofed,  and  the  fire  changes  their  natures 
entirely.  The  oily  Acids  extracted  from  plants  by 
diftillation  do  not  cryftallize,  and  always  have  an 
empyreumatic  acrimony  that  makes  them  very  dif¬ 
ferent  from  the  EfTential  Salts,  which  are  very  mild 
and  iaponaceous. 


PROCESS  II. 

To  draw  the  Oils  out  of  Kernels ,  Seeds,  and  Fruits , 

by  Exprejfion. 

POUND  in  a  marble  mortar,  or  grind  in  a 
mill,  the  kernels,  feeds,  or  fruits,  out  of  which 
you  intend  to  exprefs  the  Oil.  If  your  matters  be 
meagre,  and  grind  to  meal,  fufpend  that  meal  in 
the  {team  oi  boiling  water,  in  order  to  moiften  it  a 
little,  and  then  dry  it. 

Ty  up  your  matter  thus  prepared  in  a  new,  ftrong, 
thick,  canvafs  bag,  and  put  it  into  a  prefs,  between 
two  iron  plates  previoufly  heated  in  boiling  water  : 
fqueeze  it  ftrongly,  and  you  will  fee  the  Oil  run  in 
ftreams  into  the  receiving  veffeL 
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OBSERVATIONS, 

The  Fat  Oil  of  Plants  is  particularly  found  in 
kernels,  feeds,  and  fome  fruits  ;  fome  kernels  contain 
fuch  a  vaft  quantity  thereof,  that,  on  being  very 
flightly  bruifed  in  a  mortar,  they  dilcharge  it  in  great 
abundance.  Sweet  and  bitter  Almonds,  Walnuts, 
and  Lint-feed,  are  all  of  this  kind  -,  and  require  no 
other  management  but  to  be  pounded  and  prefled 
to  make  them  yield  a  great  deal  of  Oil.  But  there 
are  others  more  meagre,  that  being  ground  produce 
an  almoft  dry  flower.  In  order  p  facilitate  the  ex- 
predion  of  the  Oil  out  of  fuch,  they  mult  be  ex- 
poled,  when  ground,  to  the  fleam  of  boiling  wa¬ 
ter.  For  this  purpofe  the  meal  may  be  put  into  a 
fine  fleve,  and  that  fufpended  over  a  pan  half-fulj  of 
water  kept  boiling  on  the  fire.  The  afcending  va¬ 
pours  will  moiften  the  flower,  render  it  more  unc¬ 
tuous,  and  facilitate  the  expreflion  of  the  Oil, 

It  is  proper  to  dry  it  a  little  before  it  be  put  into 
the  prefs,  that  it  may  yield  as  little  water  as  poflibje 
along  with  the  Oil.  Neverthelefs,  fo  much  water 
happens  now  and  then  to  be  left  in  it,  that  fome  Is 
expreffed  together  with  the  Oil  :  but,  as  oil  and 
water  do  nojt  incorporate,  they  are  eafily  feparated 
after  the  operation  is  finidhed. 

The  extraction  of  the  Oil  is  alfo  greatly  facili¬ 
tated  by  heating  the  plates,  between  which  the  oleagi¬ 
nous  matters  are  fqueezed  •  but  they  mufi  not  be 
made  too  hot,  if  you  mean  to  have  a  very  mild 
Oil,  defigned  either  for  aliment  or  for  medicine  $ 
fuch  as  the  Oil  o t  olives,  and  that  of  fweet  almonds. 
For  this  reafon  the  pjates  muft  be  warmed  in  boil¬ 
ing  water  only  :  if  you  heat  them  tQ  a  greater  de¬ 
gree,  you  rujji  the  nfque  of  giving  an  acrimony  to 
the  Oils  you  exp  refs.  But,  when  thefe  Oils  are  in* 
tended  for  other  ufes,  the  plates  may  be  made  hotter, 
feecaufe  their  heat  increafes  the  yield  of  OiJ, 
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It  is  remarkable  that  all  the  Oils  obtained  by  ex- 
predion,  with  the  precautions  above  recommended, 
are  condantly  very  mild  ;  even  though  the  matters 
from  which  they  are  extradfed  be  in  themfelves  very 
acrid.  Mudard-feed,  which  is  fo  acrid  that  it  is 
even  cauftic,  yields,  by  exprefflon,  an  Oil  as  mild 
as  that  of  fweet  almonds.  But  then  the  kernels, 
feeds,  and  fruits,  from  which  the  Oils  are  extracted, 
muff5  not  be  old  ;  becaufe  thefe  Oils,  which  are 
perfectly  mild  when  frefh  and  new,  become  into¬ 
lerably  acrid  when  they  grow  old,  and  acquire  this 
acrimony  even  in  the  fruit  itfelf  -,  for  it  is  obferved 
that  thefe  fruits  turn  rancid  as  they  grow  old. 

The  Fat  Oils  obtained  by  expreffion  are  ufed  in 
medicine,  both  internally  and  externally,  as  Leni¬ 
tives  and  Emollients.  Every  body  knows  the  great 
ufe  of  Oil  of  fweet  almonds  in  inflammatory  dif- 
tempers  of  the  bread  and  inteftines.  But  it  mud 
be  carefully  noted  that  thefe  Oils  can  produce  no 
good  eflredts  unlefs  they  be  frefh  expreffed,  and  from 
fruits,  kernels,  or  feeds  that  have  not  been  long 
kept  for  they  not  only  lofe  their  lenient  vir¬ 
tue  by  growing  old;  but  they  even  acquire  an  op- 
poflte  quality,  and  contrat  fuch  a  fharp  acrimony, 
that  far  from  procuring  any  falutary  relief  or  mi¬ 
tigation  to  the  inflamed  parts,  they  are  capable  of 

irritating  and  inflaming  the  found. 

It  is  therefore  of  the  lad  importance  to  admini- 
fter  them  only  when  they  are  quite  frefh  :  they 
ought  never  to  be  above  two  or  three  days  old. 
Thofe  that  are  old  are  generally  more  limpid  and  tran- 
fparentthan  the  frefh,which  look  a  little  more  cloudy. 
The  bed  way  to  didinguifh  them  is  to  tade  them, 
and  to  try  whether  or  no  they  leave  any  fenfation 
of  rancidity  on  the  palate  and  in  the  thr  oat. 
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PROCESS  III. 

draw  the  Effential  Oils  of  certain  Fruits 
by  Expreffion. 

TAKE  the  rind  of  a  Citron,  Lemon,  Orange? 

Bergamot- Pear,  or  other  fruit  of  that  kind? 
cut  it  in  dices,  and  doubling  the  dices  lqueeze 
them  between  your  fingers  over  again  ft  a  polifhed 
glafs  fet  upright,  with  its  lower  end  in  a  veifel  of 
earth  or  porcelain.  Every  time  you  fqueeze  the 
peel  in  a  new  ply,  there  will  fquirt  out  of  it  lèverai 
fine  jets  of  liquor,  which  meeting  with  the  furface 
of  the  glafs  will  be  condenfed  into  drops,  and 
trickle  down  in  Imall  ftreams  into  the  recipient* 
This  liquor  is  the  Effential  Oil  of  the  fruit. 

OBSERVATION  S. 

No  fruits  but  thofe  of  the  kind  above-mentioned 
will  yield  an  Effential  Oil  by  expreffion.  The  rind 
of  the  fruit  is  the  refervoir  of  this  Oil  :  it  is  con¬ 
tained  in  little  vehicles,  which  may  be  feen  by  the 
naked  eye  fpread  all  over  the  furface  of  the  peel, 
and  which  burfting  when  the  peel  is  fqueezed  dis¬ 
charge  the  Oil  in  the  form  of  very  fine  {lender  fpouts. 
Every  body  knows  that  thefe  little  oily  dreams 
inflantly  take  fire,  when  fpirted  through  the  flame  or 
a  candle  :  the  Oil  in  this  cafe  is  entirely  confumed. 

The  Effential  Oil  thus  obtained  by  expreffion  hath 
a  very  fweet  and  moft  agreeable  feent.  It  is  in 
every  refped  the  fame  as  when  it  made  a  part  o t 
the  fruit  that  yielded  it  ;  feeing  it  hatn  not  unoer- 
pone  the  a&ion  of  fire.  Yet  this  method,  how¬ 
ever  good  it  may  be,  can  hardly  be  pradifed  but 
in  the  countries  where  thofe  fruits  are  in  great 
plenty  ;  becaufe  we  cannot  by  this  means  obtain 
any  thing  near  the  quantity  of  Oil  they  contain. 
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This  inconvenience  may  be  remedied  by  rubbing 
the  rind 5  which  contains  the  Eftfential  Oil,  on  the 
furface  of  a  fugar- loaf.  The  inequalities  of  that 
furface  produces  the  effedt  of  a  rafp,  by  tear¬ 
ing  all  the  oily  veficles.  The  Oil,  which  iffues  in 
abundance,  is  imbibed  by  the  fugar  and  moiftens  it. 
When  the  fugar  is  fufficiently  impregnated  there¬ 
with,  it  may  be  fcraped  off  with  a  knife,  and  put 
into  a  well-ftopped  bottle.  The  fugar  does  not  al¬ 
ter  the  nature  of  the  Oil  ;  which  may  be  kept  in 
this  manner  for  years,  and  ufed,  though  combined 
with  the  fugar,  for  almoft  all  the  fame  purpofes  as 
when  in  a  fluid  ft  ate  ;  that  is,  to  aromatize  the  fe- 
veral  matters  with  which  you  incline  to  mix  it.  We 
owe  thele  obfervations  to  M.  Geoffroy. 

This  experiment,  in  which  the  Effential  Oil  of 
a  vegetable  is  obtained  by  expreftion  alone,  and 
without  the  aid  of  fire,  proves  that  the  Oils  of  this 
kind  exift  naturally  in  vegetables  ;  and  that  the 
Oils  of  the  fame  kind  obtained  by  diftillation,  as 
ihail  be  {hewn  in  its  place,  are  not  the  produdi  of 
the  fire.  Eftential  Oils  drawn  by  expreftion  do 
not  very  fenfibly  differ  from  thofe  procured  by  dif¬ 
tillation. 
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CHAP.  II. 

Of  the  Substances  obtained  from  Vege 
tables  by  Trituration. 


PROCESS  I. 

<f0  make  the  Extracts  of  a  Plant  by  Ertturatwh. 

Bruise  the  vegetable  fubftanee  of  which  you 
intend  to  make  the  Extraft;  or,  if  it  be 
hard  and  dry,  grind  it  to  a  powder:  put  the 
matter  thus  prepared,  together  with  feven  or  eight 
times  as  much  rain-water,  into  an  earthen  veflel  ; 
and  into  this  vefltl  fit  a  churning  ftaff,  fo  that  it 
may  be  continually  whirled  round  with  a  rotatory 
motion,  by  means  of  a  cord,  a  wheel,  and  a  winch. 
Ply  this  machine  for  ten  or  twelve  hours  ;  and  then 
filter  the  liquor  through  two  linnen  cloths  fpread 
on  a  hair-fieve.  Let  your  filtered  liquor  Hand  quiet 
for  twelve  hours  more  :  then  pour  it  off  by  incli¬ 
nation  from  the  fediment  you  will  find  at  bottom  ; 
and  filter  it  a  fécond  time  through  a  flannel  bag.. 

Pour  frefh  water,  but  in  a  fmaller  quantity,  on 
the  mafs  left  after  trituration  with  the  machine. 
Triturate  it  again  for  four  or  nve  hours.  1 1  eat  the 
liquor  of  this  fécond  triture  juft  as  you  did  that 
of  the  firft,  and  mix  them  both  together.  Dif- 
tribute  all  the  liquor  you  now  have  among  a  I de¬ 
ficient  number  of  ftiallow  earthen  plates,  and  eva¬ 
porate  it  by  a  gentle  heat,  fuch  as  that  of  the  fun, 
or  of  a  vapour-bath,  to  the  confifience  of  an  c,x- 
traift,  or  even  to  drynefs,  as  you  think  pioper. 
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OBSERVATION  S . 

In  trituration  the  water  takes  up,  not  only  the- 
Salts  of  plants,  but  alfo  a  pretty  confidevable  quan¬ 
tity  of  their  oily  and  earthy  parts,  which  thofe  Saks 
have  rendered  foluble  therein,  bv  communicating  to 
them  a  faponaceous  and  mucilaginous  quality.  After 
trituration  therefore  nothing  remains  but  the  groffeft 
particles  of  oil  and  earth.  Hepce  it  is  evident  that 
the  water,  in  which  plants  have  been  triturated,  con-' 
tains  nearly  the  fame  principles  as  the  juices  of  thofe 
plants  drawn  by  expreflion  ;  and  that  it  is  alfo  im¬ 
pregnated  with  their  Effential  Salts  :  fo  that  by  eva¬ 
porating  it  to  a  due  confidence  we  have  a  well  made 
Extrad  of  the  triturated  plant. 

The  Count  de  la  Garaye,  who  hath  long  culti¬ 
vated  with  great  àffiduity  thofe  parts  of  Chymiftry 
by  which  Medicine  may  be  improved,  hath  made 
a  great  number  of  experiments  for  obtaining  from 
plants,  by  triture  with  water,  the  matters  in  which 
their  virtues  chiefly  reiide,  and  hath  alfo  published 
a  work  intituled  Hydraulic  Chymiftry,  in  which  he 
gives  a  particular  account  of  all  the  procefifes  for 
making  liich  Extracts  of  the  chief  mineral,  vegeta¬ 
ble,  and  animal  fubftances,  as  are  moft  frequently 
ufed  in  the  Pradice  of  Phyfic,  His  way  of  evapo¬ 
rating  by  a  gentle  heat  the  liquor  containing  the 
Extrad  of  a  triturated  fubftance  is  a  very  good  one  : 
for  we  know  that  heat,  if  but  a  very  little  too  ftrong, 
is  capable  of  changing  the  natures  of  compound 
bodies,  by  difuniting  their  principles,  and  exhaling 
feme  of  them. 

If  all  vegetable  matters  were  fat  and  fucculent, 
as  moft  pot-herbs  are,  triture  would  not  be  necef- 
i’ary  for  the  making  an  Ex  trad  of  them,  even  with¬ 
out  the  help  of  fire.  We  fhould  have  nothing  to  do, 
for  that  purpofe,  but  to  exprefs  their  juices,  as  before, 
clarify  them,  and  evaporate  with  a  gentle  heat  to 
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the  confidence  of  an  Extradt.  But  many  vegetable 
fubdance.s,  fuch  as  woods,  barks,  roots,  &c.  are 
t3ry,  hard,  and  compadt.  Thefe  matters  will  not 
give  out  their  Extract,  without  fuch  an  application 
-of  water  as  fhall  diffolve  their  faline,  faponaceous, 
and  mucilaginous  parts.  Now  this  mud  be  elfedted 
either  by  triture  or  by  fire.  Trituration  has  the 
advantage  of  procuring  b  xtradts  in  which  the  prin¬ 
ciples  are  perfectly  unaltered,  and,  retain  the  fame 
proportions  with  refpedt  to  each  other,  as  in  the 
plant  :  but  then  it  is  attended  with  the  inconveni¬ 
ences  of  being  very  tedious,  troublefome,  and  charge¬ 
able.  When  we  come  to  deliver  the  methods  of 
making  Extracts  by  decodtion  and  by  infufion,  we 
fhall  lee  what  are  the  advantages  and  difadvantages 
of  preparing  Extradts  by  heat. 

The  matters  from  which  an  Extradt  is  to  be  made 
by  triture  mud  be  previoufly  brnifed  and  reduced 
into  fmall  parts,  in  order  to  facilitate  the  adtion  of 
water  upon  them.  The  feveral  filtrations  and  de¬ 
cantations  here  diredled  are  intended  to  feparate  the 
grofier  parts  of  the  plant,  that  were  only  fufpended 
in  the  liquor,  but  not  truly  difiblved,  by  means  of 
the  agitation  and  motion  :  for  this  reafcn  alfo,  the 
longer  the  liquor  is  left  to  fettle,  the  purer  will  the 
Extradt  be. 

Though  the  plant  be  triturated  the  fird  time  with 
a  great  deal  of  water,  and  for  a  good  while  too, 
yet  it  is  not  by  that  means  wholly  exhauded  :  M. 
de  la  Garaye  therefore  diredts  the  remainder  to  be 
triturated  again  with  fredi  water  :  but  this  fécond 
operation  requires  only  half  the  water  ufed  in  the 
former,  and  need  be  continued  only  half  the  time  ; 
the  plant  having  been  already  opened  by  the  former 
triture,  and  having  fewer  parts  to  give  out.  It 
is  better  to  add  fredi  water,  and  triturate  a  fécond 
time,  than  to  triturate  but  once  and  for  a  greater 
length  of  time  ;  for  when  the  water  is  impregnated 
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with  the  principles  of  the  plant  to  a  certain  degrcç, 
it  is  lefs  capable  of  adting,  and  of  dififolving  more, 
than  when  it  is  pure. 

As  the  water  impregnated  with  the  principles  of 
the  plant  by  triture  muft  be  almoft  wholly  evaporat¬ 
ed,  in  order  to  bring  thofe  principles  nearer  together, 
and  that  the  whole  may  lie  in  the  fmalleft  compafs 
poffible  -,  and  moreover,  as  this  evaporation  muft 
be  effected  by  the  gentleft  heat,  it  is  neceffary  to 
fpread  the  liquor  fo,  by  diftributing  it  among  a 
great  number  of  plates,  that  it  fhall  be  reduced  in 
a  manner  entirely  to  furface.  By  this  means  the 
Extract  may  be  evaporated  even  to  dry  nefs  :  and 
this  is  M.  de  la  Garaye’s  pradtice.  As  the  Extradts 
thus  evaporated  to  drynefs  cannot  be  taken  up  other- 
wife  than  in  little  fcales,  the  lower  furfdces  whereof, 
by  adhering  to  the  glazing  of  the  plate,  are  Imooth 
and  finning,  they  in  feme  meafure  refemble  a  cryf- 
tallized  Salt  -,  which  led  M.  de  la  Garaye  into  an 
erreur,  and  induced  him  to  give  the  title  of  Effen- 
tial  Salts  to  the  Extracts  prepared  in  this  manner. 
The  Efifential  Salt  is  indeed  contained  in  them  :  but 
ftill  they  are  only  Extracts,  as  Mr.  Geoffroy  hath 
ftiewn  in  a  Memoir  on  this  fubjedt  given  in  by  him 
to  the  Academy  ;  fince,  befides  the  Efifential  Salt, 
they  contain  moreover,  as  was  faid  before,  a  great 
deal  of  the  oil  and  earth  of  the  matters  from  which 
they  were  extracted.  This,  in  the  main,  is  no  ob¬ 
jection,  but  rather  an  advantage  to  them  ;  confider- 
ing  that  fuch  faline  Extracts  are,  on  that  account, 
ib  much  the  more  like  the  fubftances  from  which 
they  were  obtained  j  efpecially  with  regard  to  their, 
medicinal  properties. 
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PROCESS  II. 

fo  extratt  from  Seeds  and  Kernels ,  by  T rituration , 

the  matter  of  Emulfions. 

BLANCH  the  kernels  of  which  you  defire  to 
make  an  Emulfion  ;  put  them  into  a  marble 
mortar  ;  add  a  very  little  water  ;  and  pound  them 
with  a  wooden  peftle.  Continue  pounding  and  tri¬ 
turating  till  the  matter  become  like  a  white  pafte. 
From  time  to  time  pour  on  it,  by  little  and  little, 
more  fair  water  warmed,  ftill  continuing  the  tritu¬ 
ration  ;  by  which  means  the  pafte  will  grow  thin¬ 
ner.  Go  on  thus  till  every  particle  of  your  kernels 
be  crufhed  to  pap.  Then  add,  ftill  rubbing  the 
mixture,  enough  of  water  to  make  the  whole  an 
adtual  fluid  ;  and  you  will  have  a  liquor  of  a  dead- 
white  colour,  refembling  milk.  Strain  it  through 
a  clean  linnen  cloth  :  it  will  leave  on  the  filter  fome 
coarle  parts,  which  muft  be  returned  to  thofe  left  in 
the  mortar.  Again  triturate  and  rub  the  remainder 
of  the  kernels,  with  the  addition  of  water  as  before. 
This  fécond  liquor  will  not  be  fo  white  nor  fo  rich 
as  the  former  :  filter  it  in  the  fame  manner,  and 
again  grind  with  water  the  lolid  parts  remaining. 
In  this  manner  proceed,  repeatedly  rubbing  and  add¬ 
ing  frefh  water,  till  it  appear  no  longer  milky,  but 
come  off  clear.  The  white  milky  waters  thus  ob¬ 
tained  go  by  the  name  of  an  Emulfion . 

OBSERVA  T  IONS. 

All  the  matters,  from  which  a  Fat  Oil  is  ob¬ 
tainable  by  expreflion,  produce  Emulfions  when  tri¬ 
turated  with  water. 

An  Emulfion  conflits  chiefly  of  two  fubflances. 
One  of  thefe  is  mucilaginous,  and  foluble  in  water. 
1  fiis  fubftance  by  itfelf  would  not  give  a  milky  ap^ 
pearance  to  the  Emulfion,  which,  with  it  alone,  would 
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be  limpid.  The  other  is  a  Fat  Oil,  which  of  itfelf 
is  not  foluble  in  water  ^  but  being  divided  by  the 
means  of  trituration  into  very  fmall  globules,  it  is 
difperfed  through  the  whole  liquor,  and  fufpended 
therein  by  the  aid  of  the  mucilaginous  part.  It  is  this 
oily  part  that  gives  the  Emulfion  its  dead-white, 
milky  colour  ;  becaufe  it  is  not  adually  diffolved  in 
the  water,  but  only  diffufed  through  it. 

If  Oil  be  mixed  with  water  in  a  phial,  and  the 
mixture  ftrongly  fhaken  for  fome  time,  with  a  rapid 
and  continued  motion,  the  Oil  will  be  divided  into 
a-  vaft  number  of  little  globules,  which  intervening 
between  the  parts  of  the  water  will  deftroy  its  tranf- 
parency,  and  give  it  a  dead-white  colour,  like  that 
of  our  Emulfion.  But,  as  the  Oil  is  not  fo  minutely 
divided  by  this  means  as  by  triturating  the 
matters  containing  it  ;  and  again,  there  being  no 
mucilage  in  this  liquor,  as  there  is  in  Emulnons, 
the  Oil  icon  feparates  from  the  water  when  it  is  left 
at  reft,  re- unites  into  round  globules,  and  thefe 
joining  together  rife  to  the  furface  of  the  liquor, 
which  then  recovers  its  transparency. 

The  caie  is  not  exaélly  the  fame  with  Emulfions  ; 
but  fomething  like  it  happens  to  them  alfo.  If  they 
be  left  to  Band  quiet  in  a  long  bottle,  the  liquor, 
which  at  firft  appeared  homogeneous,  feparates  into 
two  mamfeftly  different  parts.  The  upper  part  re¬ 
tains  its  dead-white  colour,  but  is  thicker  and  more 
opaque  ;  while  the  lower  part  becomes  perfectly 
traniparent.  This  is  the  beginning  of  an  entire  re¬ 
paration  of  the  oily  from  the  aqueous  parts.  The 
former,  being  the  lighter,  afcend  and  gain  the  up¬ 
per  part  of  the  liquor  ;  while  the  lower,  being 
freed  from  that  which  obltru&ed  its  tranflucence,  re¬ 
covers  its  proper  limpidity  :  but  the  oily  parts  do 
not  re-unite  into  maffes  large  enough  to  form  one 
homogeneous  whole,  with  the  appearance  and  lim¬ 
pid  nels  ci  Oil  $  their  being  minutely  divided  and 
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entangled  in  the  mucilage  impeding  their  natural 
tendency. 

Emulfions  flrfl:  begin  to  fpoil,  as  they  grow  old, 
not  by  turning  rancid  and  acrimonious  like  the  bat 
Oils  drawn  by  expreflion,  but  by  turning  four; 
which  is  owing  to  the  great  quantity  of  mucilage 
they  contain.  As  there  is  a  Fat  Oil  in  their  compo- 
fition,  they  have  the  fame  virtues  with  that  fort  of 
Oil  :  but  they  are  moreover  incraffating,  cooling, 
and  emollient-,  qualities  which  render  them  ex¬ 
tremely  ufeful  in  acute  and  inflammatory  diforders. 
They  grow  four  in  a  very  fhort  time,  especially  in 
the  heat  of  fummer  ;  nay,  they  fometimes  do  fo 
in  two  hours  :  and  therefore  they  ought  to  be  pre¬ 
pared  from  time  to  time  as  they  are  to  be  ufed. 

The  matter  that  is  left  when  all  the  fubftance  of 
the  Emulfion  is  extracted,  and  from  which  the 
water  comes  off  clear  and  limpid,  is  fcarc-e  any 
thing  but  the  earthy  part  of  the  feed  or  kernel 
that  was  triturated  ;  which,  however,  ftill  retains  a 
portion  of  tenacious  and  grofs  Oil,  adhering  to  it 
fo  firmly  as  not  to  be  feparable  by  water. 

The  chyle  and  milk  of  animals  refemble  an 
Emulfion  in  feveral  refpeCts,  and  particularly  in 
their  dead- white  colour;  which  arifes,  in  the  lame 
manner,  from  the  very  minute  particles  of  Oil  con¬ 
tained  in  them,  and  diftributed  through  an  aqueous, 
gelatinous  fluid,  but  not  diffolved  therein.  I11 
general,  whenever  any  Oil  of  any  kind  happens  to  be 
lodged  in  this  manner  between  the  parts  of  an  aque- 
ous^liquor,  it  always  makes  the  whole  ot  an  opaque 
white  :  for  Oil  will  not  mix  with  water,  fo  as 
to  produce  a  liquor  that  fhall  appear  homogeneous 
and  tranfparent,  unlefs  it  be  intimately  dif¬ 
folved  in  the  water  ;  which  cannot  be  eflfeCted  but 
by  means  of  an  union  previoufly  contracted  be¬ 
tween  it  and  fome  faline  matter  ;  as  is  the  cafe  of 

mucilages,  certain  faponaceous  matters,  and  iome 
-,  oibr 
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other  combinations  of  which  we  fhall  have  occafion 

to  treat  in  the  lequel. 

The  methods  we  have  hitherto  propofed,  for  ex- 
trading  from  vegetable  fubftances  all  that  they  will 
yield  without  the  affi  fiance  of  fire,  are  not  capable 
bf  analyzing  thole  fubftances  accurately,  as  you  may 
have  obferved  ;  fince  by  expreftion  and  trituration 
we  obtain  only  the  liquid  parts,  impregnated  indeed 
with  almoft  all  the  principles  of  plants,  which  how¬ 
ever  are  ft  ill  combined  with  each  other,  and  barely 
feparated  from  the  grofiefl  earthy  and  oily  parts. 
We  muft  therefore  necefiarily  have  recourfe  to  a 
more  effedual  expedient  for  carrying  our  analyfis 
farther.  1  his  expedient  con  fills  in  making  them 
Undergo  the  ad  ion  of  fire,  fucceflively  graduated, 
from  the  gen  deft  to  the  moft  violent  heat. 

But,  before  we  enter  on  this  Analyfis  of  Vegeta¬ 
bles,  it  is  proper  to  deferibe  the  different  operations 
that  may  be  performed  on  Oils,  the  only  pure  prin¬ 
ciple  we  have  been  able  to  obtain  without  the  help  of 
fire.  As  we  fhall  have  occafion,  when  we  come  to 
treat  of  the  analyfis  qf  plants  by  fire,  to  fay  a  great 
deal  more  concerning  Elfential  Oils,  we  referve  till 
then  what  relates  to  the  operations  that  may  be  per¬ 
formed  on  them;  and  confine  our  felves  here  to  the 
operations  on  Fat  Oils. 


CHAP- 
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CHAP.'  III. 


Of  Operations  on  Fat  Oils. 


PROCESS  I. 


fT 0  attenuate  Fat  Oils ,  and  change  their  nature ,  by 
expofing  them  to  the  action  of  fire ,  diftilling 
them. 

I  X  thoroughly  three  or  four  pounds  of  any 
Fat  Oil  whatever  with  twice  its  weight  of 


lime  flaked  in  the  air.  Put  this  mixture  into  a 
large  earthen  retort,  leaving  a  third  part  of  it  empty. 
Set  it  in  a  reverberating  furnace,  and  lute  on  a  re¬ 


ceiver.  Heat  the  veffel  with  a  very  gentle  fire. 
A  little  phlegm  will  rife  firft,  and  will  foon  be  fol¬ 


lowed  by  an  Oil  that  will  fall  in  drops  from  the  nofe 
of  the  retort.  Continue  the  dill  illation  very  flowly. 


till  you  perceive  the  Oil  that  comes  over  begin  to 


be  not  quite  fo  fluid  as  before,  but  rather  a  little 
thicker. 

Then  unlute  your  receiver,  and  put  another  in 
its  place.  Continue  the  diftillation,  encreafing  your 
fire  by  degrees.  The  oil  that  comes  over  will  grow 
thicker  and  thicker,  its  fluidity  will  decreafe,  and  it 
will  acquire  a  dark-brown  colour,  which  at  laft 
will  become  blackifh.  The  Oil  will  then  be  very 
thick.  ,Pufh  the  operation  till  nothing  more  will 
come  off,  though  the  retort  be  red-hot.  During 
the  whole  time  this  diflillation  lafts  there  rifes  a 
good  deal  of  water  in  company  with  the  Oil. 
Keep  the  fécond  thick  Oil  by  itfelf. 

Mix  the  Oil  that  came  over  firft  in  this  operation 
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Put  the  mixture  into  an  earthen  or  glafs  retort  of 
a  fize  fo  proportioned  to  the  quantity,  that  a 
third  part  thereof  may  remain  empty.  Diftill  as 
before.  The  fame  phenomena  will  appear  :  a  clear 
Oil  will  firft  come  over,  and  be  fucceeded  by  one 
a  little  thicker.  Then  fliift  your  receiver,  and  difr 
till  off  all  the  reft  of  the  Oil  with  an  encreafed  fire. 
The  firft  Oil  obtained  by  this  fécond  diftillation  will 
be  clearer  and  thinner  than  that  of  the  firft  diftilla¬ 
tion  ;  and  the  fécond  Oil  will  not  be  fo  thick  nor  of 
fo  deep  a  colour  as  before. 

Diftill  over  again  in  the  fame  manner  the  thin  Oil 
of  this  fécond  diftillation,  and  go  on  thus  repeatedly 
diftilling,  till  the  firft  clear  Oil  come  over  with 
a  degree  of  heat  not  exceeding  that  of  boiling 
-water.  Then,  inftead  of  mixing  your  Oil  with  lime, 
put  it  with  fome  water  into  a  glafs  retort,  or  into  a 
body  with  its  head  fitted  on,  and  diftill  it,  keeping 
the  water  juft  in  a  fimmer.  Your  Oil  will  be  more 
and  more  attenuated,  and,  after  being  thus  diftilled 
twice  or  thrice  with  water,  will  be  fo  limpid,  fo  thin, 
and  fo  clear,  that  you  will  fcarce  be  able  to  diftin- 
guifh  it  from  water  it  felf. 

O  B  S  E  R  VAT  10  NS. 

Fat  Oils,  which  are  naturally  mild,  undluous, 
inodorous,  or  have  at  moft  a  fcarce  perceptible 
fmell,  refembling  that  of  the  fruit  or  kernel  from  which 
they  were  extracted,  change  their  natures  totally 
when  expofed  to  the  adtion  of  fire.  If  they  be 
but  heated  fo  as  to  boil,  they  become  acrid,  lofe 
much  of  their  unctuoufnefs,  and  acquire  a  very 
pungent  odour.  From  feveral  analogies,  and  by 
lèverai  experiments,  recited  in  a  Memoir  on  Oils 
which  I  read  to  the  Academy,  I  fhewed  that  thele 
alterations  of  Fat  Oils  are  produced  by  the  fire’s 
extricating  an  Acid  in  them,  which  before  lay  con¬ 
cealed  and inaftive.  What  I  advanced  on  this  fubjcdt 

may 
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may  be  ften  in  the  Memoirs  of  the  Academy  for 
1 745,  and  in  my  Elements  of  the  Theory  of  Chy- 
miftry.  I  fhall  take  occafion  to  add  fomething  more, 
in  my  Obfervations  on  the  following  procefs  by 

which  thefe  Oils  are  combined  with  Acids.  In  this 

✓ 

place  1  fhall  only  examine  what  paffes  in  the  repeat¬ 
ed  diftillations  they  are  here  made  to  undergo. 

Fat  Oils  do  not  rife  in  diftiilation  without  a  de¬ 
gree  of  heat  greater  than  that  of  boiling  water  ; 
and  therefore  they  mult  be  diftiiled  in  a  iand-bath 
or  a  naked  fire.  We  prefer  the  latter  method,  for 
reafons  elfewhere  affigned,  and  chiefly  becaufe  ths 
Operator  is  more  matter  of  his  fire  ;  it  being  ab- 
folutely  neceflary,  in  this  operation,  that  he  have  it 
in  his  power  to  fupprefs  it  in  an  inttant,  when  he 
finds  it  too  ftrong  :  for,  in  fuch  a  cafe,  it  will  impe- 
tuoufly  raife  the  thin  Oil  mixed  with  the  thick;  nay, 
the  whole  will  be  burnt,  as  it  were,  to  a  coal,  if  a 
degree  of  fire  ever  fo  little  too  ftrong  be  kept  up 
but  for  a  few  moments.  When  this  accident  hap¬ 
pens,  it  is  always  predidted  by  a  great  quantity  of 
white  vapours  attending  with  impetuofity  out  of  the 
retort,  and  by  drops  of  Oil  following  each  other 
very  fatt,  that  are  fcarce  limpid  at  firft,  and  loon 
become  of  a  dark  colour.  All  this  may  be  pre¬ 
vented  by  diftilling  very  flowly,  and  with  great  pa- 
tience. 

Fat  Oils  may  be  diftiiled  and  attenuated  without 
any  additament  :  but  then  the  operation,  which  is 
tedious  and  troublefome  enough,  even  when  lime  is 
uttd,  as  appears  from  our  dettription  of  the  pro¬ 
cefs,  would  be  much  more  fo  if  the  Oil  were  dif- 
tilled  alone,  without  the  addition  of  any  thing  to 
divide  it,  fpread  it,  and  enlarge  its  furface. 

Lime  is  one  of  the  beft  additaments  that  can  be 
employed  on  this  occafion  ;  not  only  becaufe  it  pro¬ 
cures  the  advantages  juft  mentioned,  but  alfo  by 
reafon  that,  being  an  abforbent  of  fat  matters,  it 

unites 
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tinites  with  the  groffer  parts  of  the  Oil,  retains  them, 
and  fo  allows  the  thinned  and  lighted  parts  to  be 
readily  feparated  from  the  red.  By  this  means  it 
greatly  expedites  the  operation;  and,  the  more  ot 
it  is  added,  with  refpedt  to  the  oil,  thefooner  is  a 
confiderable  quantity  of  thin  limpid  Oil  obtained  : 
and  this  is  the  reafon  of  our  direding  a  double  quan¬ 
tity  of  lime  to  be  mixed  with  the  Oil  in  the  fird  dif- 

till&ion.  ,  ,  r  ,  , 

Lime  daked  in  the  air  is  employed  preferably  to 

quick-lime  ;  becaufe  it  is  naturally  divided  into  a 

very  fine  powder,  and  capable  of  mixing  perfectly 

with  all  forts  of  matters.  _  ......  . 

The  water  that  firft  appears  in  the  difti  nation 

comes  from  the  lime  :  it  is  part  of  the  humidity  the 
lime  had  imbibed  from  the  air.  This  water  conti¬ 
nues  to  rife  with  the  Oil  during  the  whole  didilla- 
tion,  according  as  the  degree  of  heat  is  encreafed . 
and  if  the  didillation  be  finiihed  by  keeping  the 
retort  red-hot  for  fome  time  after  all  is  come  over, 
the  lime  in  it  will  have  a  greyilh  cad,  and,  when 
water  is  poured  on  it,  grow  aimed  as  hot  as 

qUifyou  "refolve  to  carry  on  thefe  didillations  of  a 
Fat  Oil  till  it  become  as  light  as  an  Efiential  Oil, 
it  is  neceffary  to  begin  with  a  pretty  large  quantity 
thereof,  as  three  or  four  pounds  :  for  the  quantity 
of  the  Oil  is  confiderably  lefièned  by  every  didilla¬ 
tion  ;  not  only  becaufe  the  thicked  and  graded  part 
is  feparated  from  it  every  time  ;  but  alfo  becaufe  a 
oortion  of  the  Oil  remains  lo  drongiy  united  with 
the  lime,  that  the  force  of  fire  is  not  able  to  fepa- 
rate  them.  Moreover,  there  is  reafon  to  believe 
that  fome  of  it  is  decompofed  every  time  it  is  dit- 

til  led 

If  Oil  be  diftilled  by  itfelf,  the  thickeft  and  heà- 

vieft  part  remains  charred,  as  it  were,  in  the  retort, 

the  infide  of  which  is  lined  with  a  cruft  of  coal, 

that 
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that  is  to  the  laft  degree  fixed  :  this  therefore  always 
occafions  a  diminution  of  the  Oil. 

A  Fat  Oil  mult  be  diftilled  eight  or  nine  times, 
even  with  lime,  before  it  become  as  light  as  an  Ef- 
fential  Oil,  and  capable  of  rifing  wholly  with  the 
heat  of  boiling  water  :  by  that  time  therefore  it  muH 
be  confiderably  diminifhed  ;  and  if,  at  lealt,  the 
quantity  prefcribed  be  not  taken  at  firlF,  there  will 
fcarce  remain  a  few  ounces  capable  of  being  diililled 
with  water. 

The  portion  of  thick  heavy  Oil,  obtained  in  the 
feveral  diftillations,  may,  if  you  will,  be  rectified 
again.  For  this  purpofe  you  mud  mix  it  with  frdk 
lime,  and  diftill  it  as  you  did  the  clear  Oil.  A  por¬ 
tion  of  this  alfo  will  be  attenuated,  and  come  over 
firft.  Thus  all  the  Fat  Oil  may  be  fubtilized  by  fhe 
action  of  fire  ;  an  abfolutely  charred  black  part  ex¬ 
cepted,  that  remains  fixed,  and  appears  fufceptible 
of  no  change,  but  by  burning  it  in  the  open  air, 
and  thereby  reducing  it  to  allies,  from  which  a  lit¬ 
tle  Fixed  Alkali  may  be  obtained.  This  fixed  part 
of  the  Oil  is  that  wherein  the  acid  and  earthy  parts 
are  combined  therewith  in  a  greater  proportion  than 
they  ought  to  be  in  pure  Oil. 

The  portion  of  Oil  that  hath  become  light  and 
thin  is  nothing  but  the  pureft  oily  part,  feparated 
from  the  grofs  Acids,  and  from  a  certain  quantity 
of  earth,  which  made  it  thick  and  heavy.  This 
Oil  refembles  the  Efiential  Oils  in  lightnefs,  fluidity, 
and  a  penetrating  agreeable  odour  :  it  difiblves  in 
Spirit  of  Wine.  We  fhall  have  occaflon  in  the 
fequel  to  enlarge  further  on  the  qualities  of  the  fe¬ 
veral  forts  of  Oils,  and  their  folubility  in  Spirit  of 
Wine,  when  we  come  to  treat  of  Ardent  Spirits  and 
of  Æther. 


PRO- 
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PROCESS  IL 

To  combine  Fat  Oils  with  Acids.  The  de  comp  c/i  lion 

of  this  combination . 

PUT  any  Fat  Oil  whatever  into  a  glafs  bafon, 
and  let  it  in  a  fand-bath  very  moderately  heated. 
Pour  on  this  Oil  an  equal  quantity  of  concentrated 
Oil  of  Vitriol,  which  will  immediately  diffolve  it 
with  violence  -,  a  confiderable  ebullition  and  effer- 
vefcence  will  arile,  attended  with  great  heat,  and  a 
prodigious  quantity  of  black,  thick  vapours,  in 
which  may  be  eafily  perceived  the  fmeil  of  burnt 
Oil,  together  with  that  of  a  Sulphureous  Acid. 
The  mixture  will  become  of  a  deep-red,  black,  and 
thick.  Stir  it  with  a  fmall  flick,  till  you  obferve 
that  all  is  quiet. 

OBSERVATIONS. 

THE-Vitriolic  and  Nitrous  Acids  unite  with  Fat 
Oils,  and  dilfolve  them  with  violence  ;  but  thele 
Acids  mufl  be  fufficiently  flrong  and  concentrated, 
otherwife  they  will  not  aft  upon  the  Oils.  The  Vitri¬ 
olic  Acid  in  particular  diflfolves  them  pretty  thoroughly. 
If  hot  water  be  poured  on  the  mixture  defcribed  in 
our  pro  ce  Is,  this  water  will  become  cloudy  and 
milky,  by  diffolving  feme  of  it  :  fo  that  Oils  may 
be  rendered  foluble  in  water  by  the  means  of  Acids. 
Spirit  of  Wine,  which  doth  not  attack  Fat  Oils  in 
their  natural  Hate,  unites  perfectly  with  them,  and 
makes  a  clear  limpid  folution  of  them,  when  they 
are  thus  combined  with  Acids. 

The  Acids  alfo  fuffer  a  confiderable  alteration  by 
contraéling  an  union  with  Oils.  They  become 
much  milder,  and  lofe  almoft  ail  their  ftrength.  If 
the  mixture  defcribed  in  the  procefs  be  diflilled, 
there  will  come  over  a  great  quantity  of  an  empy- 

reumatic 
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ttumatic  acidulated  phlegm,  that  fnlells  flrong  of 
Sulphureous  Spirit  ;  an  Oil  thinner  than  the  origi¬ 
nal  faponaceous  mixture  ;  a  weak  oily  Acid,  and  a 
very  thick,  black  Oil.  If  the  fire  be  made  very 
flrong,  when  the  Oil  ceafes  to  rife,  it  fometimes 
happens  that  a  little  Sulphur  fublimes  into  the  neck 
of  the  retort. 

By  this  anal  y  fis  it  appears  that  the  flrong  con¬ 
centrated  Acid,  which  was  an  ingredient  in  the 
combination,  is  not  now  to  be  found.  The  Vi¬ 
triolic  Acid  hath  changed  its  nature,  and  is  confider- 
ably  weakened  by  the  union  it  hath  contracted  with 
the  principles  of  the  Oil.  The  aqueous  part  of  this 
latter  fubftance  weakens  the  other,  and  loads  it  with 
phlegm  ;  the  inflammable  part  thereof  renders  it 
lulphureous,  and  even  converts  it  into  Sulphur. 

Hence  it  follows  that  fome  part  of  the  Oil  is  de- 
compofed,  by  the  union  it  contracts  with  the  Vi¬ 
triolic  Acid  :  for  its  phlogiflon  and  its  aqueous  prin¬ 
ciple  cannot  be  difunited,  fo  as  to  form  a  Sulphu¬ 
reous  Spirit,  or  an  actual  Sulphur,  and  an  aqueous 
Acid,  without  the  decompofition  of  a  certain  quan¬ 
tity  of  the  Oil,  in  proportion  to  the  two  disjoined 
principles.  Another  portion  of  the  Oil  remains 
United  v/ith  the  Vitriolic  Acid,  without  buffering  any 
decompofition,  and  communicates  to  that  portion 
of  the  Acid,  with  which  it  is  fo  combined,  a  fome- 
what  faponaceous  quality,  which  makes  it  referable 
the  vegetable  Acids. 

Thus  we  fee,  that,  when  the  Vitriolic  Acid  and 
a  Fat  Oil  are  combined  together,  they  both  fuffer 
confiderable  changes  -,  the  Arid  by  the  new  al¬ 
liances  into  which  it  enters,  and  the  Oil  by  the 
decompofition  it  undergoes.  In  confequence  hereof 
a  much  fmaller  quantity  of  Oil  is  obtained,  by  de¬ 
compounding  this  combination,  than  was  at  firfl  put 
In. 
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If  the  Oil  abftrafted  by  diftillation  be  combined 
again  with  a  frefh  quantity  of  the  concentrated  Acid, 
the  fame  effe&s  will  again  follow  *  and  by  this  means 
any  quantity  of  Oil  at  pleafure  may  be  entirely  de- 
compofed.  This  fingle  experiment  affords  an  evi¬ 
dent  proof  of  many  important  truths  advanced  in 
our  Elements  of  the  Theory. 

Spirit  of  Nitre  likewife  diffolves  expreffed  Oils. 
With  Oil  of  Olives  it  forms  a  white  pafte,  refem- 
bling  a  fine  pomatum.  This  compound  is  perfe&ly 
foluble  in  Spirit  of  Wine.  The  Acid  mull  be  very 
ftrong  and  fmoking  to  unite  with  this,  or  with  any 
other  Fat  Oil  :  but  it  diffolves  fome  of  them  with 
more  rapidity  than  others  ;  in  which  number  is  the 
Oil  of  Walnuts.  It  adls  on  thefe  Oils  with  fo  much 
vehemence  that  it  burns  them,  in  fome  meafure, 
making  them  black  and  thick. 

. 'i  VT ff riTinir t  --Tirr^nrwuii ii  h  i  r  -  -  — iiiiw  ■  h  

PROCESS  III. 

To  combine  Fat  Oils  with  Fixed  Alkalis .  Hard  and 
Soft  Soap .  The  decompofition  of  Soap . 

TAKE  a  lixivium  of  Alicant  kelp  made  more 
can  flic  by  lime,  as  we  fhall  fhew  when  we 
come  to  fpeak  of  Alkalis.  Evaporate  this  lye  till  it 
be  capable  or  bearing  a  new-laid  egg.  Divide  it 
nto  two  parts  ;  and  to  one  of  thefe  put  juft  wa¬ 
ter  enough  to  weaken  it  fo  that  a  new-laid  egg 
will  not  fwim  in  it,  but  fall  to  the  bottom.  With 
the  lye  thus  weakened  mix  an  equal  quantity  of 
frefh-drawn  Olive  Oil.  Stir  and  agitate  the  mixture 
well  till  it  become  very  white.  Set  it  over  a  gentle, 
fire,  and  continue  ftirring  it  inceffantly,  that  the 
two  ingredients  of  which  it  is  compounded  may 
gradually  combine  together,  as  part  of  the  water 
evaporates.  When  you  perceive  they  begin  to 

unite. 
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imite,  pour  into  the  mixture  thrice  as  much  of  the 
fird  drong  lye  as  you  took  of  Olive  Oil.  Continue 
the  co&ionwith  a  gentle  fire,  always  dirringthe  mat¬ 
ter,  till  it  become  lb  thick  that  a  drop  of  it  fixes,  as  it 
cools,  into  the  confidence  that  Soap  ought  to  have. 
BydilTolving  a  little  of  this  Soap  in  water,  you  will 
difcover  whether  or  no  it  contains  more  Oil  than 
ought  to  be  in  the  oompofition.  If  itdififolve  therein 
wholly  and  perfectly,  without  the  appearance  of  the 
lead  little  drop  of  Oil  floating  on  the  water,  it  is  a 
fign  that  it  doth  not  contain  too  much  Oil.  If,  on 
the  contrary,  you  perceive  any  of  thefe  little  glo¬ 
bules,  you  mud  pour  into  the  vedel  containing  your 
matter  a  little  more  of  the  drong  lye,  to  abforb  the 
redundant  Oil.  If  there  be  too  much  of  the  Al¬ 
kali,  it  may  be  difcovered  by  the  tade.  If  the 
Soap  leave  on  your  tongue  the  fenfation  of  an  Alka¬ 
line  Salt,  and  produce  an  urinous  favour,  it  is  a 
fign  that  there  is  too  much  Salt  in  proportion  to  the 
Oil.  In  this  cafe  a  little  Oil  mud  be  added  to  the 
mixture,  to  faturate  the  fuper- abundant  Alkali.  An 
excefs  in  the  quantity  of  Alkali  difcovers  itfelf  like- 
wife  by  the  Soap’s  growing  moid  in  the  air,  on  being 
expofed  to  it  for  fome  time. 

OBSERVATIONS. 

Fixed  Alkalis,  even  when  refolved  into  a  liquor, 
that  is,  when  loaded  with  much  water,  unite  eafily 
with  Fat  Oils,  as  appears  from  the  experiment  jud 
recited,  and  require  but  a  moderate  heat  to  perfect 
that  union.  This  combination  may  even  be  com¬ 
pletely  edebled  without  the  aid  of  fire,  and  by  the 
heat  of  the  fun  only,  provided  diffident  time  be 
allowed  for  that  purpofe  ;  as  Mr.  Geoffroy  found 
upon  trial.  It  only  requires  the  mixture  of  the  Oil 
and  Alkali  to  be  kept  five  or  fix  days  in  digedion, 
and  dirred  from  time  to  time.  A  lixivium  of  pure 
Alkali,  not  acuated  by  lime,  may  alfo  be  ufed  to 
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make  Soap  :  but  it  is  obferved  that  the  combination 
iucc.eeds  better,  and  that  the  Alkali  unites  fooner 
and  more  perfectly  with  the  Oil,  when  it  is  iharpened 
by  lime. 

The  Oil  is  firft  mixed  with  a  weaker  and 
more  aqueous  lye,  to  the  end  that  the  combination 
may  not  take  place  too  haftily,  but  that  all  the  par¬ 
ticles  of  the  two  fubftances  to  be  compounded  to¬ 
gether  may  unite  equally.  But  as  foon  as  the  Alkali 
begins  to  diffolve  the  Oil  gradually  and  quietly,  the 
diffolution  may  then  be  accelerated  ;  and  that  is  done 
by  adding  the  remaining  lye,  which  is  ftronger  and 
lefs  diluted  than  the  other. 

Soap  made  with  Olive  Oil  is  white,  hard,  and 
hath  not  a  very  difagreable  fmell  :  but  as  that  Oil 
is  dear,  others,  even  the  fat  and  oils  of  animals, 
are  fometimes  fubfcituted  for  it.  The  Soaps  made 
with  mod;  of  thefe  other  matters  are  neither  fo  hard, 
nor  fo  white,  as  that  made  of  Olive  Oil  :  they  are 
called  Soft  Soaps . 

Oils  thus  affociated  with  Fixed  Alkalis  are  by 
that  means  rendered  foluble  in  water  ;  becaufe  the 
Alkaline  Salts,  having  a  great  affinity  with  water, 
communicate  part  thereof  to  the  Oils  with  which 
they  are  now  incorporated.  Yet  the  Oil  is  not  for 
all  that  rendered  thoroughly  mifcible  with  water  or 
perfedly  foluble  therein  ;  for  the  water  in  which 
Soap  is  diftolved  hath  always  a  milky  call  :  now 
there  is  no  other  criterion  of  a  perfed  folution  but 
tranfparency. 

Alkalis  alfo  lofe  part  of  their  affinity  with  water, 
by  the  union  they  thus  contrad  with  Oils  :  for, 
when  the  combination  is  properly  made,  they  no 
longer  attrad  the  moi  ft  tire  of  the  air,  nor  doth  wa¬ 
ter  diffolve  them  in  fuch  quantities  as  before.  The 
compofition  of  Soap  is  plainly  a  faturation  of  an  Al¬ 
kali  with  an  Oil;  and,  in  order  to  make  perfed  Soap, 
v/e  are  forced,  as  was  laid  in  the  procefs,  to  grope, 
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în  a  manner,  by  repeated  trials,  for  this  point  of 
faturation  ;  juft  as  when  we  prepare  a  Neutral 
Salt  by  faturating  an  Alkali  with  an  Acid.  The 
union  which  the  Oil  contrats  with  the  Alkali 
makes  it  lofe,  in  part,  the  readinefs  with  which  it 
naturally  takes  fire  *  becaufe  the  Salt  is  not  inflam¬ 
mable  :  the  water  alfo,  which  enters,  in  pretty  con- 
fiderable  quantities,  into  the  compofition  of  Soap, 
as  we  ffiall  prefently  fee,  contributes  a  good  deal  to 
hinder  the  accenfion  of  the  Oil. 

Soap  may  be  decompounded  either  by  diftilling  it, 
or  by  mixing  it  with  fome  fubftance  that  hath  a 
greater  affinity  than  Oil  with  Alkalis. 

If  we  decompound  it  by  diftillation,  a  phlegm, 
or  tranfparent  fpirit,  of  a  fomewhat  yellowifh  co¬ 
lour,  firft  comes  over.  This  liquor  is  the  aqueous 
part  of  the  Soap,  quickened  by  a  little  of  its  Al¬ 
kali,  which  gives  it  an  acrid  tafte.  It  is  followed 
by  a  red  Oil,  which  at  firft  is  pretty  thin  and 
limpid,  but  thickens  as  the  diftillation  advances, 
grows  black,  and  has  a  very  difagreeable  empyreu 
matic  fmell.  This  Oil  is  foluble  in  Spirit  of  Wine, 

When  the  diftillation  is  finiffied,  that  is,  when 
the  retort  being  kept  red-hot  for  fome  time  will  dif- 
charge  no  more,  there  is  left  in  it  a  faline  mafs  ; 
which  is  the  Alkali  of  the  Soap,  crufted  over  with 
fome  of  the  moft  fixed  parts  of  the  Oil,  that  are 
charred  to  a  coal.  This  Salt  may  be  reftored  to 
the  fame  degree  of  purity  it  had  before  its  combi¬ 
nation  with  the  Oil,  by  calcining  it  in  a  crucible 
with  a  naked  fire,  that  may  confume  this  burnt  part 
of  the  Oil,  and  reduce  it  to  affies. 

It  is  plain  thar  the  Oil  contained  in  Soap  is  af- 
fe&ed  by  difiillation,  much  in  the  fame  manner  as 
that  which  we  mixed  with  lime  and  diftilled. 

Mr.  Geoffroy,  by  analyfing  Soap  with  care,  dif- 
covered  that  two  ounces  thereof  contain  ninety  fix 
grains  of  Salt  of  kelp,  freed  from  all  Oil  and  moi- 
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fture  ;  or  two  drams  and  forty- eight  grains  of  that 
Salt,  as  it  is  ufed  in  manufacturing  Soap  *5  that  is, 
containing  water  enough  to  make  it  cryftallize  -,  one 
ounce  three  drams  twenty  grains  of  Olive  Oil  ; 
and  about  two  drams  four  grains  of  water. 

As  Acids  have  a  greater  affinity  than  any  other 
fubflance  with  Alkalis,  they  may  be  very  effectually 
employed  to  decompound  Soap. 

If  you  propofe  to  decompound  Soap  by  means 
thereof,  you  mult  firft  diffolve  it  in  a  fufficient 
quantity  of  water.  Mr.  Geoffroy,  who  made  this 
experiment  likewife,  diffolved  two  ounces  thereof  in 
about  three  gallons  of  warm  water,  and  to  the  fo- 
iution  added  Oil  of  Vitriol,  which  he  let  fall  into  it 
drop  by  drop.  Every  time  a  drop  of  Acid  fails 
into  it,  a  coagulum  is  formed  in  the  liquor.  The 
veffel  in  which  the  folution  is  contained  mult  then  be 
ffiaken,  that  the  Acid  may  equally  attack  all 
the  Alkali  diffufed  in  it.  When  no  new  coagu¬ 
lation  is  produced  by  a  drop  of  the  Acid,  it  is  a 
lign  you  have  added  enough.  The  liquor  then  be¬ 
gins  to  grow  clear  :  and  if  another  quart  of  water 
be  added,  in  order  to  facilitate  the  feparation  of  the 
oily  particles,  you  will  fee  them  rife  and  unite  toge¬ 
ther  on  the  furface  of  the  liquor. 

This  is  a  pure,  clear,  true  Olive  Oil,  hath  its 
tafte,  its  fmell,  and,  like  it,  is  fluid  in  warm  weather 
and  becomes  fixed  by  cold.  Yet  it  differs  in  fome 
refpe&s  from  that  which  never  hath  been  united 
with  an  Alkali  in  order  to  form  a  Soap  ;  for  it 
burns  more  vividly  and  more  rapidly,  and  is  foluble 
in  Spirit  of  Wine.  We  ffiall  account  for  thefe  dif¬ 
ferences  when  we  come  to  treat  of  Ardent  Spirits. 

Not  only  the  Vitriolic  Acid,  but  all  others,  even 
thofe  obtained  from  vegetables,  are  capable  of  de¬ 
compounding  Soap,  and  feparating  the  Gil  from  the 
Alkali.  In  the  liquor  wherein  Soap  is  thus  decom¬ 
pounded  is  found  a  Neutral  Salt,  confifting  of  the 

Acid 
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Acid  •  made  ufe  of  united  with  the  Alkali  of  the 
Soap.  If  the  Vitriolic  Acid  be  ufed,  you  will  have 
a  Glauber’s  Salt  ;  a  quadrangular  Nitre,  if  the  Ni¬ 
trous  Acid  be  ufed  ;  and  fo  of  the  reft. 

The  facility  with  which  Acids  decompound  Soap 
is  the  reafon  that  no  water,  but  what  is  very  pure, 
will  diffolve  it,  or  is  fit  to  be  ufed  in  wafhing  with 
it. 

Water  that  doth  not  diffolve  Soap  well  is  ufualiy 
called  hard  water.  Such  waters  contain  a  certain 
quantity  of  faline  matters,  wafhed  out  of  the  earths 
through  which  they  pafs.  The  hardnefs  of  water 
is  generally  occafioned  by  felenitic  particles. 

The  hardnefs  of  all  the  well-water  in  and  about 
Paris  is  owing  to  a  confiderable  quantity  of  Selenitic 
Gypfum  with  which  the  foil  abounds.  The  Sele- 
nites,  we  know,  are  Neutral  Salts  confiding  of  the 
Vitriolic  Acid  united  with  an  earthy  bafis.  If  there¬ 
fore  Soap  be  put  into  water  in  which  a  Salt  of  this 
kind  is  diftolved,  it  is  evident  that  the  Vitriolic  Acid  in 
the  Selenites,  having  a  greater  affinity  with  the  fixed 
Alkali  of  the  Soap  than  with  its  own  earthy  bafis, 
will  quit  the  latter  to  unite  with  the  former  ;  and 
thus  the  Soap  will  be  decompounded  inftead  of  be¬ 
ing  diftolved.  Accordingly  we  fee,  that,  when  we 
attempt  to  diffolve  Soap  in  our  well-water,  the  fur- 
face  of  the  liquor  is  in  a  fhort  time  covered  with  a 
fat  oily  pellicle.  However,  this  decompofition  of 
Soap  is  not  complete  -,  at  leaft  but  a  fmall  part  of 
it  is  perfedfly  decompounded  ;  becaufe  the  great 
quantity  of  Selenites,  with  which  the  water  is  im¬ 
pregnated,  hinders  the  Soap  from  mixing  fo  tho¬ 
roughly  with  it,  as  is  requisite  to  produce  a  total  de¬ 
compofition  thereof. 

All  mineral  waters  are  likewife  hard,  with  regard 
to  Soap;  for,  as  mod  of  them  owe  their  virtues  to 
the  efflorefcencies  they  have  wafhed  off,  from  pyrites 
that  have  grown  hot  and  begun  to  be  decompofed, 
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they  are  impregnated  with  the  faline  matters  pro¬ 
duced  by  pyrites  in  that  ftate;  that  is,  with  alumi¬ 
nous,  vitriolic,  and  fulphureous  fubftances,  which 
have  the  fame  effed  on  Soap  as  the  Selenites  hath. 

Mineral  waters  containing  Neutral  Salts  only, 
fucn  as  Sea- fait,  ifplom-oalt,  'Glauber’s  Salt,  are 
neverthelefs  hard  with  regard  to  Soap,  though  the 
Acids  of  thofe  Salts,  being  united  with  Fixed  Alka¬ 
lis,  are  incapable  of  decornpounding  it.  The  rea- 
fon  is,  that  thofe  Neutral  Salts  are  more  foluble 
water  than  Soap  is ,  fo  much  indeed  as  even  to  ex¬ 
clude  it:  becaufe  each  of  the  two  principles  that 
compofe  them  hath  a  very  great  affinity  with  water  ; 
whereas  only  one  of  the  principles  of  Soap,  namely 
its  Alkali,  hath  that  affinity;  the  other,  to  wit,  the 
oily  principle,  having  none  at  all.  Thus  water  im¬ 
pregnated  with  an  Acid,  or  with  any  Neutral  Salt, 
is  hard  with  regard  to  Soap,  and  incapable  of  dif- 
folving  it  ;  and  hence  it  follows  that  Soap  is  a  fort 
of  touchftone  for  trying  the  purity  of  water. 

Wine  diffolves  Soap  ;  but  imperfectly,  becaufe  it 
contains  an  add  or  tartarous  part.  Spirit  of 
Wine  alfo  diffolves  it  :  but  neither  is  this  diffolution 
perred  ;  becaufe  it  contains  too  little  water  :  for  its 
fpirituous  part  can  diffolve  nothing  but  the  Oil  of 
the  Soap  ;  and  the  Alkali  js  not  at  all,  or  at  leaft  in 
a  very  fmail  quantity,  foluble  in  this  mendruum. 
The  true  folvent  of  Soap  is  therefore  a  liquor  that 
is  partly  fpirituous,  partly  aqueous,  and  not  acid. 

Brandy  has  thefe  qualities  :  and  accordingly  it  is 
the  folvent  that  unites  bed:  with  Soap,  diffolves  the 
greatefl  quantity,  and  makes  the  mod:  limpid  folu- 
tion  thereof.  Yet  even  this  folution  hath  fomethinp- 
of  a  milky  cad,  occafioned  by  its  not  being  entirely 
free  from  an  Acid,  or  the  tartarous  principle.  This 
fault  may  be  eafily  correded,  by  mixing  with  it  a 
little  Alkali  to  abforb  the  Acid.  A  dram  of  cryf- 
tallized  fait  of  kelp  mixed  with  three  ounces  and  a 

half 
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half  of  good  brandy,  renders  it  capable  of  diffolv- 
jno-  an  ounce  and  two  drams  of  good  hard  Soap 
into  a  perfe&ly  limpid  liquor.  This  experiment  alfo 

we  owe  to  Mr.  Geoffroy. 

Some  years  ago  it  was  difcovered  that  Soap  might 
be  ufed  with  great  fuccefs  in  Medicine,  and  that  it 
poffeffes  the  property  of  diffolving  the  ftony  concre¬ 
tions  that  form  in  feveral  parts  of  the  body,  parti¬ 
cularly  in  the  kidneys  and  bladder.  Soap  is  the  ba- 
fis  of  the  compofition  known  by  the  name  of  Mrs. 
Stephens's  Remedy  -,  and  in  this  one  ingredient  its 
whole  virtue  refides. 

From  what  hath  been  faid  on  the  nature  of  this 
compound,  as  well  as  on  the  caufe  and  phenomena 
of  its  diffolution,  it  plainly  appears  to  be  of  the  lafl 
confequence,  in  adminiflering  it  to  a  patient,  that  his 
conflitution  be  confidered,  and  a  proper  regimen 
ordered.  All  Acids  fhould  be  abiblutely  forbid 
him  -,  as  we  know  they  hinder  the  Soap  from  dil- 
folving,  and  decompound  it  :  and  if  the  patient 
have  any  acidities  in  the  firft  paffages,  matters  capa¬ 
ble  of  neutralizing  them  fhould  be  preferibed  him  ; 
as  prepared  crabs  eyes,  and  other  ablbrbents  known 
in  Medicine  :  In  fuch  cafes  thofe  with  which  the 
Soap  is  compounded  in  Mrs.  Stephens’s  remedy 
may  be  of  ufe. 


PROCESS  IV. 

\ To  combine  Fat  Oils  with  Sulphur. 

PU  T  any  Fat  Oil  whatever  into  an  earthen  vef- 
fel  ;  add  to  it  about  a  fourth  part  of  its  weight 
of  Flower  of  Sulphur,  and  fet  the  vefiel  in  a  furnace, 
with  lighted  coals  under  it.  When  the  Oil  hath  ac¬ 
quired  a  certain  degree  of  heat,  the  Sulphur  will 
melt,  and  you  will  fee  it  fall  immediately  to  the 
a  "  bot- 
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bottom  of  the  Oil,  in  the  form  of  a  very  red 
fluid.  1  he  two  fubftances  will  remain  thus  fepa- 
rated,  without  mixing  together,  while  the  heat  is  no 
greater  than  is  neceffary  to  keep  the  Sulphur  in  fu¬ 
sion.  Increafe  it  therefore;  but  flowly  and  with 
circumfpedion,  left  the  matter  take  fire.  When 
the  Oil  begins  to  fmoke,  the  two  liquors  will  begin 
to  mix  and  look  turbid  :  at  laft  they  will  unite  fo 
as  to  appear  one  homogeneous  whole.  If  you  keep 
up  the  heat  fo  that  the  mixture  fhall  always'continue 
fmoking  and  ready  to  boil,  you  may  add  more  Sul¬ 
phur,  which  will  perfectly  incorporate  with  it  :  and 
thus  may  a  pretty  considerable  quantity  thereof  be 
introduced  into  this  compofition. 

O  B  S  E  R  V  AT  10  NS . 

The  Phlogifton  and  the  Vitriolic  Acid  have 
each  an  affinity  with  Oils.  It  is  not  therefore  fur- 
prifing  that  Sulphur,  which  is  a  compound  of  thefe 
two  fubftances,  fhould  be  foluble  in  oily  matters. 
Yet  it  is  remarkable  that  EfiëntiaJ  Oils,  which  are 
much  thinner  than  the  Fat  Oils,  diftblve  Sulphur 
with  much  more  difficulty  ;  as  will  be  ftiewn  when 
we  come  to  treat  of  thofe  Oils  ;  and  that  Spirit  of 
Wine,  which  contains  an  exceeding  fubtile  Oil, 
doth  not  ad  upon  Sulphur  at  all. 

Oil,  by  contrading  an  union  with  Sulphur,  pro¬ 
duces  a  conftderable  alteration  in  that  mineral  :  a, 
phenomenon  fo  much  the  more  furprifing,  that  we 
know  it  to  be,  in  fome  fort,  unalterable  by  any  other 
folvent,  of  what  kind  foever,  and  that  its  nature 
admits  of  no  change  but  by  burning.  We  {hall 
fay  more  on  this  fubjed  under  the  head  of  Effiential 
Oils. 


PRO- 
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PROCESS  V. 

‘f'o  combine  Fat  Oils  with  Lead ,  and  the  Calxes  of 
"  Lead,  the  Bafts  of  Plafters.  The  Decompofttion 
of  this  Combination. 

IN  T  O  an  earthen  veffel  put  granulated  ^Lead, 
Litharge,  Cerufe,  or  Minium  ;  and  pour  thereon 
twice  its  weight  of  any  Fat  Oil  whatever.  If  you 
fet  the  veffel  over  a  brifk  fire,  the  Lead  at  bottom 
will  melt  before  the  Oil  begin  to  boil.  When  it 
boils,  ftir  the  matter  with  a  Hick  :  the  Lead  or  the 
Calx  of  Lead  will  gradually  difappear,  and  at  laft 
be  totally  diffolved  by  the  Oil,  to  which  it  will 
give  a  very  thick  confidence. 

OBSERVATIONS. 

Fat  Oils  diffolve  not  only  Lead,  but  its  calxes 
alfo  :  nay,  they  diffolve  the  latter  more  readily  than 
Lead  in  fubftance  ;  probably  becaufe  they  are  more 
divided.  The  refult  of  a  combination  of  t.hefe  matters 
is  a  thick,  tenacious  mafs,  that  grows  in  fome  de¬ 
gree  hard  in  the  cold,  and  foft  by  heat.  This  com- 
pofition  is  known  in  Pharmacy  by  the  name  of 
plafter.  It  is  made  up  with  feveral  drugs  into  plaf¬ 
ters,  which  partake  of  the  virtues  ol  thole  drugs  \ 
fo  that  it  is  the  bafis  ot  alrooft  all  plafters. 

Lead  itfelf  is  feldom  ufed  to  make  plafters  :  Ce¬ 
rufe,  Litharge,  or  Minium  are  preferred  to  it-,  becaufe 
thefe  matters  unite,  as  hath  been  laid,  moie  readily 

and  more  eafily  with  Oils.  _  . 

It  fometimes  happens  that  the  Oil  is  burnt  in  tnç 

operation,  and  that  the  calx  of  Lead  is  paTdy  re 
fufcitated  :  and  this  gives  the  plafter  a  black  coiom , 
which  it  ought  not  always  to  have.  This  accident 
is  occafioned  by  an  excefs  of  heat  :  and  as  iz 
js  very  difficult  to  keep  the  Oil  and  the  Lead  in 
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the  proper  degree  of  heat,  feeing  both  thefe  mat¬ 
ters  are  apt  to  grow  very  hot,  it  hath  been  contri¬ 
ved  to  put  into  the  veflel,  in  which  the  codlion  is 
to  be  performed,  a  pretty  large  quantity  of  water  * 
which  being  fufceptible  only  of  a  much  fm aller  and 
a  certain  degree  of  heat,  that  is  constantly  the  fame 
when  k  boils,  procures  the  advantage  of  having  the 
compofition  very  uniform,  and  very  white. 

It  is  neceffary  to  ftir  the  mixture  inceffantly,  in 
order  to  prevent  the  burning  of  the  combined  Oil 
and  Lead*  which,  as  they  unite,  fink  in  the  water 
by  their  greater  weight.  If  the  water  happen  to  be 
wafted  before  the  Oil  hath  diflolved  all  the  Lead,  or 
before  the  plafter  hath  acquired  a  proper  degree  of 
confiftenee,  you  muft  remove  the  veffei  from  the 
fire,  and  let  the  mixture  cool,  before  you  add  more  : 
for,  if  this  precaution  be  neglefled,  the  heat  of  the 
matter,  which  is  now  much  greater  than  that  of  boil¬ 
ing  water,  will  occafion  a  confiderable  explofion 
and  extravafation  thereof,  though  the  water  poured 
into  it  be  as  hot  as  poffible. 

The  combination  of  Fat  Oil  with  a  Calx  of  Lead 
may  be  confidered  as  a  fort  of  metallic  Soap,  having 
a  metalline  Calx,  inftead  of  a  Fixed  Alkali,  for 
its  bafts.  Mr.  Geoffroy  hath  obferved  jthat  if  a 
pound  of  Litharge,  rubbed  very  fine  and  well 
w allied,  be  incorporated  with  two  pounds  of  Olive 
Oil,  in  die  fame  manner  as  plafter  is  made,  keep- 
'  ing  water  enough  in  the  veffei  to  hinder  the  mixture 
from  burning,  there  rises  a  fmoke,  while  the  Oil  is 
uniting  with  the  Calx  of  Lead,  frnelling  much  like 
that  which  rifes  from  Soap. 

The  Oil  may  be  feparated  from  the  Calx  of  Lead, 
by  the  methods  ufed  to  feparate  it  from  a  Fixed  Al¬ 
kali  :  and  when  it  is  fo  feparated,  it  hath  the  fame 
properties  as  that  feparated  from  common  Soap. 

This  fpecies  of  metallic  Soap,  formed  by  the 
union  of  a  Fat  Oil  with  the  Calx  of  Lead,  is  not 

fohm 
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foluble  in  water,  and  communicates  nothing  to  it 
but  a  greafy  tafte.  Therefore,  if  you  would  de¬ 
compound  it  by  the  means  of  an  Acid,  you  mutt 
pour  that  Acid  immediately  on  the  compound.  The 
Acid  will  attack  and  diffolve  the  Calx  of  Lead; 
and  the  Oil,  being  thus  let  at  liberty,  will  rife  clear 
and  limpid  to  the  furface  of  the  add  liquor.  Dif- 
tilled  vinegar  effedts  this  reparation  better  than  any 
other  Acid,  becaufe  it  is  the  true  lblvent  of  Lead, 


CHAP.  IV. 

Of  the  Substances  obtained  from  Vegeta¬ 
bles  with  a  degree  of  heat  not  exceeding 

THAT  OF  BOILING  WATER. 


PROCESS  L 

To  obtain  from  Plants ,  by  di filling  - them  with  the 
mean  degree  of  heat  between  freezing  and  boiling 
water ,  a  liquor  impregnated  with  their  Principle  of 

Odour. 

ÎN  the  morning,  before  fun -rife,  gather  the  plant 
from  which  you  defign  to  extract  its  odoriferous 
water.  Chufe  the  plant  in  its  full  vigour,  perfectly 
found,  and  free  from  all  adventitious  matters,  ex¬ 
cept  dew.  Put  this  plant,  without  fqueezing  it, 
into  the  body  of  a  tinned  copper  alembic,  and  fet 
it  in  a  water-bath.  Fit  on  its  head,  and  to  the  nofe 
thereof  lute  a  glafs  receiver  with  wet  bladder. 

Warm  the  bath  to  the  mean  degree  between  freeze 
ing  and  boiling  water.  You  will  fee  a  liquor  diftill 
and  fall  drop  by  drop  into  the  receiver.  Continue 
the  diftillation  with  this  degree  of  heat,  till  no  more 

drops 
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drops  fall  frotti  the  nofe  of  the  alembic.  Then  un- 
lute  the  veflels  -,  and  if  you  have  not  as  much  liquor 
as  you  want,  take  out  of  the  cucurbite  the  plant 
already  diddled,  and  put  a  frefh  one  in  its  place. 
IHftill  as  before,  and  go  on  thus  till  you  have  a  dif¬ 
fident  quantity  of  odoriferous  liquor.  Put  it  into 
a  bottle  ;  dop  it  clofe  ;  and  fet  it  in  a  cool  place. 

O  B  S  E  RVJT 10  N  S. 

The  liquor  obtained  from  plants,  with  the  de¬ 
gree  of  heat  here  prefcribed,  confids  of  the  dew 
that  was  on  the  plant,  and  fome  of  the  phlegm  of  the 
plant  itfelf,  together  with  its  odorous  principle. 
Mr.  Boerhaave,  who  examined  this  odoriferous  part 
of  plants  with  great  care,  calls  it  the  Spiritus  Rector . 
The  nature  of  this  Spirit  is  not  yet  thoroughly  al'cer- 
tained  -,  becaufe  it  is  fo  very  volatile,  that  it  cannot 
eafily  be  fubjebted  to  the  experiments  that  are  ne- 
ceflary  to  analyze  it,  and  to  clifcover  all  its  proper¬ 
ties.  If  the  bottle  containing  the  liquor,  which  may 
be  confidered  as  the  vehicle  of  this  Spirit,  be  not 
exceeding  carefully  flopped,  it  flies  quite  off:  fo  that 
in  a  few  days  nothing  will  be  found  but  an  infipid 
inodorous  water. 

Great  part  of  the  virtue  of  plants  refides  in  this 
their  principle  of  odour  ;  and  to  it  muft  be  afcribed 
the  moft  lingular  and  the  mod  wonderful  effedls  we 
every  day  lee  produced  by  them.  Every  body 
knows  that  a  great  number  of  odorous  plants  affeft, 
in  a  particular  manner,  by  their  fcent  only,  the  brain 
and  the  genus  nervofum ,  of  fuch  efpecially  whofe 
nerves  are  vei*y  fenfible,  and  fufceptible  of  the  flighted 
impreffion;  fuch  as  hypochondriacal  or  melancholy 
men,  and  hyfterical  women.  The  fmell  of  the 
Ttiberofe,  for  inftance,  is  capable  of  throwing  fuch 
perfons  into  fits,  fo  as  to  make  them  drop  down 
and  fwoon  away.  The  fmell  of  Rue  again,  which  is 

equal- 
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equally  ftrong  and  penetrating,  but  of  a  different 
kind,  is  a  ipecific  remedy  again  ft  the  ill  effe&s  of 
the  Tuberofe  ;  and  brings  thole  perfons  to  life  again, 
with  as  quick  and  as  furpriftng  an  efficacy  as  that  by 
which  they  were  reduced  to  a  irate  not  unlike  death. 
This  is  Mr.  Boerhaave’s  obfervation. 

The  odorous  exhalations  of  plants  muft  be  con- 
fidered  as  a  continual  emanation  of  their  Spiritus 
Rector  ;  but  as  growing  plants  are  in  a  condition  to 
repair,  every  inftant,  the  loftes  they  ftiftain  by  this 
means,  as  well  as  by  tranfpiration,  it  is  not  furpri- 
fing  that  they  are  not  loon  exhausted  while  they 
continue  in  vigour.  Thofe,  on  the  contrary,  which 
we  diftiil,  having  no  fuch  reffource,  are  very  foon 
entirely  exhaufted  of  this  principle. 

The  reparation  of  the  Spiritus  Re 8 or  from  plants 
requires  but  a  very  gentle  heat,  equally  diftant  from 
the  freezing  point,  and  from  the  heat  of  boiling 
water.  Accordingly  the  heat  of  the  fun  in  fum- 
mer  is  fufficient  to  diffipate  it  almoft  entirely.  This 
fhews  why  it  is  dangerous  to  ftay  long  in  fields,  or 
woods,  where  many  noxious  plants  grow.  The 
virtues  of  plants  refiding  chiefly  in  their  exhalations, 
which  the  heat  of  the  fun  increafes  comlderably,  a 
fort  of  atmofphere  is  formed  round  them,  and  car¬ 
ried  by  the  air  and  the  wind  to  very  great  diftances. 

For  the  fame  reafon  the  air  of  a  country  may  be 
rendered  falutary  and  medicinal,  by  the  exhalations 
of  wholefome,  plants  growing  therein.  From  the 
facility  with  which  the  odorous  principle  of  plants 
evaporates,  we  learn  what  care  ought  to  be  taken  in 
drying  thofe  intended  for  medical  ufes,  fo  as  to  pre- 
ferve  their  virtues.  They  muft  by  no  means  be  ex- 
pofed  to  the  fun,  or  laid  in  a  warm  place  :  a  cool, 
dry  place,  into  which  the  rays  of  the  fun  never  pe¬ 
netrate,  is  the  propereft  for  drying  plants  with  as 
little  lofs  of  their  virtue  as  poffible. 

Though 
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Though  there  is  reafon  to  believe  that  every  Ve¬ 
getable  matter  hath  a  Spirit  us  Re  A  or  ,  feeing  each 
hath  its  particular  feent,  yet  this  principle  is  not  very 
perceptible  in  any  but  thofe  which  have  a  very  mani- 
fed  odour  :  and  accordingly  it  is  extracted  chiefly 
from  aromatic  plants,  or  the  molt  odoriferous  parts 
of  plants.  I  lay  the  moil  odoriferous  parts  j  be- 
caufe  in  mod  plants  and  trees  there  are  generally 
certain  parts  that  have  a  much  more  fenfible  and 
much  ftronger  feent  than  the  reft.  The  odour  of  a 
plant  or  of  a  tree  hath  its  principal  relidence  fome 
times  in  the  root,  fometimes  in  the  leaves,  at  other4 
times  in  the  bark  or  wood,  and  very  frequently  in 
the  flowers  and  feeds.  Therefore,  when  you  deflgn 
to  extradi  the  principle  of  odour  from  a  vegetable 
that  is  not  equally  odoriferous  in  every  part,  you 
mull  chufe  thofe  parts  that  have  the  mod  percep¬ 
tible  and  flrongefc  feent. 


P  R  O  C  ESS  ÎL 


To  entrait  the  Tat  Oils  of  Plants  by  Decoction  in  boil¬ 
ing  Water .  Cacao-Butter . 

IjpJ  O  U  N  D  or  bruife  in  a  marble  mortar  your 
JL  vegetable  fubftances  abounding  with  the  Fat 
Oil  which  you  intend  to  ex  trad:  by  decodfion  :  tie 
them  up  in  a  linen  cloth  :  put  this  packet  into  a 
pan,  with  feven  or  eight  times  as  much  water,  and 
make  the  water  boil.  The  Oil  will  be  feparated  by 
the  ebullition,  and  float  on  the  furface  of  the  wa¬ 
ter.  Skim  it  off  carefully  with  a  ladle,  and  conti¬ 
nue  boiling  till  no  more  Oil  appear. 


O  B  S  E  R  VAT  10  NS. 

The  heat  of  boiling  water  is  capable  of  feparat- 
ing  the  Fat  Oils  from  vegetable  matters  that  con¬ 
tain 
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tain  any  :  but  this  is  to  be  effebled  by  actual  decoc¬ 
tion  only,  and  not  by  diftillation  ;  bccaufe  thefe  Oils 
will  not  rife  in  an  alembic  with  the  heat  of  boil¬ 
ing  water.  We  are  therefore  necefiitated  to  collect 
them  from  the  furface  of  the  water,  as  above  directed. 
By  this  means  a  much  greater  quantity  of  Fat  Oil 
may  be  obtained  than  by  expreftion  alone  -,  becaufe 
the  degree  of  heat  applied  greatly  facilitates  the  fe- 
paration  of  the  Oil.  For  a  convincing  proof  of 
this  truth,  take  the  remains  of  any  vegetable  mat¬ 
ters,  from  which  the  Oil  hath  been  lb  thoroughly  ex- 
preffed  that  they  would  yield  no  more  ;  boil  them  in 
this  manner,  and  you  will  obtain  a  great  deal  more 
Oil. 

The  water  ufed  in  thiscobiion  generally  becomes 
milky,  like  an  emulfion  ;  becaufe  it  contains  many 
oily  particles,  that  are  difperled  in  it  juft  as  in  an 
emulfion.  Neverthelefs  this  way  of  obtaining  the 
Fat  Oils  is  not  generally  prabtifed  ;  becaufe  the  heat, 
to  which  they  are  expofed  in  the  operation,  occa- 
fions  their  being  lefs  mild  than  they  naturally  are  : 
but  it  is  an  excellent  method,  and  indeed  the  only 
one  that  can  be  employed,  for  extracting  from  par¬ 
ticular  vegetables  certain  concrete  oily  matters,  in 
the  form  of  Butter  or  Wax  ;  which  matters  are  no 
other  than  Fat  Oils  in  a  fixed  ftate.  The  Cacao 
yields,  by  this  means,  a  very  mild  Butter  ;  and  in 
the  fame  manner  is  a  Wax  obtained  from  a  certain 
fhrub  in  America. 

The  heat  of  boiling  water  melts  thefe  oily  mat¬ 
ters,  which  then  afcend  to  the  furface  of  the  liquor, 
and  float  on  it  like  other  Oils.  They  afterwards  fix 
as  they  cool,  and  refume  their  natural  conliftence. 
We  ftiall  fee  in  the  fequel  that  they  cannot  be  ex¬ 
tracted  in  a  concrete  form  by  diftillation,  which  re¬ 
quires  a  greater  degree  of  heat  than  that  of  boiling 
water  ;  becaufe  diftillation  changes  their  nature, 
partly  decompofes  them,  and  prevents  their  return  « 
ing  to  their  proper  confidence  as  they  cool. 

Yol.IL  K  '  PRO. 
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PROCESS  III. 

cTo  extract  the  EJfential  Oils  of  Plant s  by  diftillation 
with  the  heat  of  boiling  water .  Diftilled  waters . 

PU T  into  a  cucurbite  the  plant  from  which  you 
defign  to  extract  the  EfTential  Oil.  Add  as 
much  water  as  will  fill  two  thirds  of  your  vefTel,  and 
diffolve  therein  half  an  ounce  of  Sea-falt  for  every 
quart  of  water  you  ufe.  To  this  body  fit  on  an 
alembic- head,  and  to  the  nofe  thereof  lute  a  recei¬ 
ver  with  fized  paper  or  wet  bladder.  Set  it  in  a  fur¬ 
nace,  and  let  the  whole  digeft  together,  in  a  very 
gentle  warmth,  for  twenty  four  hours. 

This  being  done,  light  a  wood-fire  under  your 
vefTel,  brifk  enough  to  make  the  water  in  it  boil  im¬ 
mediately.  Then  flacken  your  fire,  and  leave  it 
juft  ftrong  enough  to  keep  the  w’ater  fimmering. 
There  will  come  over  into  the  receiver  a  liquor  of 
a  whitifh  colour,  fomewhat  milky  ;  on  the  furface  of 
which,  or  at  the  bottom,  will  be  found  an  Oil, 
which  is  the  Eftential  Oil  of  the  vegetable  you  put 
into  the  cucurbite.  Continue  your  diftillation  with 
the  fame  degree  of  heat,  till  you  perceive  the  liquor 
come  off  clear,  and  unaccompanied  with  any  Oil. 

When  the  diftillation  is  finifhed,  unlute  the  re¬ 
ceiver  ;  and,  if  the  EfTential  Oil  be  of  that  fort 
that  is  lighter  than  water,  fill  the  vefTel  up  to  the 
top  with  water.  On  this  occafion  a  long-necked 
matrafs  fhould  be  ufed  for  a  receiver  ;  that  the  Oil 
which  floats  on  the  water  may  coiled  together  in  its 
neck,  and  rife  up  to  its  mouth.  Then  in  the  neck 
of  this  vefTel  put  the  end  of  a  thread  of  cotton-twine, 
fo  that  the  depending  part  without  the  vefTel  may  be 
longer  than  that  in  the  Oil,  and  the  extremity  there¬ 
of  hang  within  the  mouth  of  a  little  phial,  juft  big 
enough  to  contain  your  quantity  of  Oil.  The  Oil 
will  rife  along  the  yarn  as  in  a  fiphon,  filter  through 
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it,  and  fall  drop  by  drop  into  the  little  phial.  \\  hen 
all  the  Oil  is  thus  come  over,  flop  your  little  bottle 
very  clofe,  with  a  cork  coated  over  with  a  mixture 

of  wax  and  a  little  pitch. 

If  your  Oil  be  ponderous,  and  of  the  fort  that 
finks  in  water,  pour  the  whole  contents  of  the  re¬ 
ceiver  into  a  glals  funnel,  the  pipe  of  which  muft  ter¬ 
minate  in  a  very  fmall  aperture  that  may  be  h  opped 
with  your  fore-finger.  All  the  Oil  will  be  collected 
in  the  lower  part  of  the  funnel  :  then  remove  your 
finger,  and  let  the  Oil  run  out  into  a  little  bortle 
through  another  fmall  funnel.  Yv  hen  you  lee  the 
water  ready  to  come,  flop  the  pipe  of  the  tunnel, 
and  cork  the  bottle  containing  your  Oil. 

OBSERVATIONS. 

Essential  Oils,  though  they  all  refemble  each 
other  in  their  principal  properties,  are  neverthelefs 
very  different  in  fome  refpebts  :  for  which  reafon 
almofl  every  one  of  them  requires  a  particular  ma¬ 
nagement,  for  obtaining  it  with  the  greateil  ad¬ 
vantage  poffible,  both  as  to  quality  ana  quantity. 

One  of  the  firfl  things  requifite  is  to  chufe  the 
proper  time  for  diflilling  the  plant  from  which  you 
defire  to  extrait  the  Effential  Oil  -,  becaufe  the 
quantity  of  Oil  varies  confiderabiy,  accoiding  to 
the  feafon  of  the  year,  as  well  as  the  age  of  the  plant. 
For  example,  the  mofl  favourable  time  for  obtaining 
thefe  Oils  from  the  leaves  of  ever-green  plants  or 
trees,  iuch  as  Thyme,  Sage,  Rofemary,  the  Orange, 
the  Bay,  the  Fir,  &c.  is  the  end  of  autumn  ;  be¬ 
caufe  thefe  vegetables  contain  a  great  deal  moie  Oil 
at  that  feafon  than  at  any  other.  With  regard  to  ^an¬ 
nual  plants,  they  rnufl  be  chofen  when  in  their 
prime,  and  jufl  before  they  begin  to  decline.  Th^ 
time  therefore  of  gathering  them  is  when  they  bé¬ 
nin  to  flower  :  and  if  you  want  to  extrait  the  Oil 
*  K  2  from 
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from  the  flowers  themfelves,  you  muft  pull  them 
juft  when  they  are  newly  blown. 

Secondly,  it  muft  be  obferved  that  the  EfTential 
Oils  of  plants  are,  as  it  were,  the  chief  reiidence 
and  refervoir  of  their  odorous  principle  ;  that  they 
are  to  be  found  wherever  that  principle  exifts,  and 
never  where  it  is  not  :  fo  that  what  we  faid  con¬ 
cerning  the  Spirit  us  Refîor  of  plants  is  applicable 
here,  It  muft  be  remembered  that  all  the  parts  of 
feme  vegetables ,  are  odoriferous.  Such  plants  may 
be  put  into  the  alembic  all  together,  and  the  Effen- 
tial  Oil  diftilled  from  all  their  parts  at  once.  But 
others,  and  indeed  the  greateft  number,  have  no 
odour,  or  at  leaft  none  that  is  very  perceptible,  ex¬ 
cept  in  fome  particular  parts  ;  as  in  their  leaves, 
flowers,  roots,  or  feeds  :  therefore,  when  you  want 
to  have  the  EfTential  Oil  of  fuch  a  plant,  you  muft 
chufe  that  part  in  which  the  odour  refides.  The 
lenfe  of  fuelling  muft  be  the  Artift’s  principal 
guide  on  this  occaiion. 

Thirdly  ;  all  vegetables,  and  all  the  parts  of 
vegetables,  have  not  the  fame  texture  :  fome  are 
hard  and  com  paid,  as  woods,  barks,  and  fome 
roots  *,  others  are  tender  and  fucculent,  as  moft 
annual  plants  and  fome  fruits.  For  this  reafon  they 
muft  be  differently  prepared  for  diftillation.  It  may 
be  laid  down  as  a  general  rule,  that,  the  clofer  and 
more  compact  their  texture  is,  the  more  they  re¬ 
quire  to  be  opened  and  divided,  either  by  com¬ 
minuting  them  into  fmall  particles,  or  by  digefting 
them  a  confidetable  time  in  water  acuated  with  Salt. 

Fourthly  ;  though  all  EfTential  Oils  be  capable  of 
rifing  in  diftillation  with  the  heat  of  boiling  water. 
Vet  they  have  not  all  an  equal  degree  of  levity  and 
weight  :  on  the  contrary,  they  vary  exceedingly  in 
this  relpeft  :  fome,  as  for  inftance  thofe  of  all  our 
European  aromatics,  being  lighter  than  wrater,  fo 
that  they  always  float  on  its  furface  j  whereas  others, 

fuch 
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fuch  as  thofe  of  Cloves,  Saftafras,  &c.  which  are 
Indian  aromatics,  are  heavier  than  water,  and  al¬ 
ways  fink  in  it  by  their  fpecific  gravity.  Theft 
differences  therefore  require  different  meafurcs  in 
diftillation.  It  is  proper,  for  example,  to  make 
ufe  of  a  low  alembic  in  diftilling  fuch  Effential  Oils 
as  are  heavier  than  water -,  and  moreover,  to  faci¬ 
litate  their  feparation  by  applying  a  degree  of  heat 
fomewhat  ftronger  than  that  of  boiling  water.  This 
is  eafily  done  by  impregnating  the  water  with  a 
proper  quantity  of  Se a-Salt,  or  the  Vitriolic  Acid  ; 
for,  the  more  faline  matters  are  contained  in  water, 
the  more  will  the  degree  of  heat  it  acquires  by  being- 
brought  to  boil  exceed  that  of  pure  boiling  water. 

Fifthly;  Effential  Oils  differ  from  one  another  in 
point  of  fluidity.  Some  are  as  thin  and  as  fluid  as 
Spirit  of  Wine  :  of  this  number  is  the  Effential 
Oil  of  Turpentine.  Others  again  are  thick,  and 
even  congeal  as  they  cool  :  fuch,  for  inftance,  is 
the  Oil1  of  Roles.  In  diftilling  Oils  of  this  latter 
fort,  care  muft  be  taken  that  the  fpout  of  the 
alembic-head  grow  not  too  cold,  but  be  kept  always 
in  fuch  a  degree  of  warmth,  as  may  prevent  the  Oil 
from  fixing  in  it,  and  flopping  it  up  ;  which  would 
interrupt  the  diftillation,  and  might  alfo  occafion 
fome  other  more  confiderable  inconveniences,  of 
which  we  fhall  take  notice  prefently. 

From  what  hath  been  faid  it  appears  that  the  diftil¬ 
lation  of  Effential  Oils  cannot  be  regulated  by  any 
one  general  rule;  but  that  the  manner  of  operating 
muft  be  a  little  varied,  according  to  the  nature  of 
the  Oil  to  be  diftilled,  and  to  that  of  the  vegetable 
from  which  it  is  to  be  drawn. 

The  time  of  day  fitted  to  gather  plants,  for  this 
diftillation,  is  the  morning  before  fun -rife  ;  becauft 
the  coolnefs  of  the  night  hath  fhut  all  their  pores, 
and  concentrated  their  odour  :  whereas  in  the  even¬ 
ing,  after  the  plants  have  been  expo  fed  all  day  to 
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the  heat  of  the  fun,  their  odorous  principle  is  in 
a  great  meafure  diffipated,  and  they  are  left  almoft 
quite  exhaufted  of  it.  Now,  the  more  of  the  o- 
dorons  principle  the  plants  contain,  the  more  Effen- 
tial  Oil  will  they  yield,  and  the  more  virtue  will 
that  Oil  have, 

■  V  ^ 

Plants  irefh  gathered,  and  as  yet  full  of  moifture, 
do  not  yield  fo  much  Oil  in  diihillation  as  they  do 
when  dried  ;  becaufe  the  Oily  particles  in  a  very 
moift  plant  are  more  diffufed,  and  even  feparated 
from  each  other,  by  the  interposition  of  the  aque¬ 
ous  parts  :  whence  it  come  to  pafs  that  in  diftilla- 
tion  they  afcend  in  a  ftate  of  feparation  from  each 
other,  fo  that  being  difperfed  through  the  water 
they  give  it  a  rmlkycolour,  like  that  of  an  emulfion, 
and  cannot  unite  together  but  in  fmall  quantities  -, 
which  hinders  their  being  eafily  feparated  from  the 
water. 

This  inconvenience  doth  not  happen,  or  at  leaft 
is  confiderably  lefs,  when  the  greateft  part  of  the 
humidity  of  the  plant  is  evaporated  by  deficcation  : 
for  the  oily  particles,  being  thus  delivered  from  the 
intervening  aqueous  parts,  which  kept  them  feparated 
from  each  other,  are  brought  nearer  together,  unite, 
and  form  little  vifible  globules  of  Oil,  which  eafily 
emerge  from  the  water  employed  in  the  diftiilation. 
But,  in  drying  plants  from  which  the  ElTential 
Oil  is  to  be  extracted,  great  care  muft  be  taken  that 
they  be  neither  expofed  to  the  fun,  nor  laid  in  a 
warm  place;  becaufe  the  heat  would  carry  off  part 
of  their  odour,  and  even,  from  fome  plants,  a  pretty 
connderahle  quantity  of  their  Effential  Oil. 

Plants  of  a  loofe  texture,  that  eafily  give  out 
their  Eiïèntial  Oils,  need  not  be  comminuted,  or 
macerated  in  water  with  Salt.  But  this  method 
muft  unavoidably  be  taken  with  fuch  as  are  hard, 
and  do  not  readily  part  with  their  Oil.  Woods, 
barks*  roots,  for  inftance,  muft  be  firft  rafped, 

then 
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then  fet  to  macerate  in  water  impregnated  with  Salt, 
as  before  diredted  ;  and  this  fometimes  for  lèverai 
weeks  before  they  be  diftilled. 

On  this  occafion  Salt  procures  three  different  ad¬ 
vantages.  In  the  firft  place,  it  prevents  the  mat¬ 
ters,  that  muft  ftand  in  maceration  for  fome  time, 
from  running  into  fermentation  :  an  inconvenience 
that  would  confiderably  diminifh  the  quantity  of 
Effential  Oil,  or  perhaps  rob  us  of  the  whole,  by 
converting  it  into  an  Ardent  Spirit,  if  the  fermenta¬ 
tion  were  fpirituous  ;  or  into  a  Volatile  Alkali,  if 
it  went  on  to  the  laft  ftage,  and  as  far  as  putrefac¬ 
tion.  In  the  next  place,  it  acuates  the  water,  and 
renders  it  more  capable  of  penetrating  and  properly 
dividing,  during  the  maceration,  the  texture  of  the 
plant  which  requires  to  be  thus  prepared.  Laftly, 
it  adds  a  little  to  the  heat  of  the  boiling  water,  and 
fo  promotes  the  afeent  of  the  heavieft  Oils. 

Neverthelefs,  when  you  find  it  neceffary,  for  the 
realbns  affigned  above,  to  mix  Salt  with  the  water 
to  be  employed  in  dialling  your  Effential  Oil,  you 
muff  be  cautious  of  putting  in  too  much.  You 
will  indeed  obtain,  by  means  thereof,  much  more 
Oil  than  if  you  diftilled  it  without  Sale  :  but,  as  a 
great  quantity  of  Salt  will  make  the  water  acquire 
a  much  greater  degree  of  heat,  than  that  of  pure 
boiling  water,  a  good  deal  of  the  heavy  Oil  of  the 
vegetable  will  be  raifed  by  fuch  a  heat,  mix  with 
the  Effential  Oil,  deprave  it,  and  make  it  like  thofe 
that  are  adulterated  with  a  mixture  of  fome  hetero¬ 
geneous  Oil,  as  will  be  afterwards  fhewn. 

When  every  thing  is  prepared  for  diftillation,  it 
is  proper,  as  directed  in  the  procefs,  to  apply  at 
once  a  flaming  fire,  brifk  enough  to  make  the  liquor 
boil  immediately  :  for,  if  the  water  be  kept  long 
heating  before  it  be  made  to  boil,  the  Effential  Oil, 
which  cannot  rife  without  the  heat  of  boiling  water, 
will,  by  alefs  degree  of  heat,  be  only  agitated,  dafhed 
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about  every  way,  and  churned  as  it  were  ;  by  which 
means  it  will  be  divided  into  very  minute  particles, 
and  difptrfed  in  the  water,  which  will  thence  ac~ 
quiie  a  milky  colour  :  and  coniequently  we  fhall 
fall  into  tne  inconvenience  that  was  pointed  out  a- 
Love,  as^  happening  when  wre  diftill  plants  without 
having  dried  them,  and  while  they  are  loaded  with 
ail  tne.inonlure  and  lap  that  was  in  them  when  f re  Hi 
gathered. 

When  the  water  in  the  cucurbite  boils,  it  will  be 
known  by  the  nolle  that  boiling  water  ufually  makes, 
which  is  produced  by  the  numerous  bubbles  that 
rife  and  burft  on  its  furface.  The  fpout  of  the 
alembic  is  then  fo  hot,  that  a  man  cannot  lay  his 
linger  on  it  without  fuch  a  fenfation  of  burning 
heat  as  cannot  be  endured.  With  this  degree  of 
heat  the  water  diftilis  in  drops,  which  fucceed  each 
other  fo  fall  that  they  feem  to  form  a  continued  fmall 
ft  ream,  and  this  water  is  replete  with  much  Effential 

on.'  ■  ; 

And  now  it  is  proper  to  weaken  the  fire  confidera- 
bly3  fo  as  to  leave  it  but  juft  ftrong  enough  to  keep 
the  liquor  gently  boiling  ;  for  if  the  diftillation  be 
urged  too  precipitately,  the  aqueous  and  oily  va¬ 
pours,  being  forcibly  hurried  up  by  too  great  a 
heat,  may  carry  along  with  themYome  parts  of  the 

îp  f  ^  ^  ,  y  in  the  fpout,  ftop  it  up, 

and  endanger  the  burfting  of  the  veffel,  or  at  leaft 
the  forcing  off  its  head,  by  the  exceedingly  rarefied 
particles  of  water,  oil,  and  air,  all  ftriving  to  eft 
cape  at  the  fame  time  ;  and  thefe  burning  hot  va¬ 
pours,^  being  difcharged  with  impetuofity,  may 
not  only  fcald  the  Operator,  but  injure  his  lungs. 

In  fuch  diftillations  it  is  of  confequence  to  keep 
çonftantly  cooling  the  head  of  the  alembic  by  fre¬ 
quently  renewing  the  water  in  the  refrigeratory,  ia 
©rdcr  to  facilitate  the  condeniation  of  the  oily  parti- 

çle^* 
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cles  The  water  in  the  cooler  ought  to  be  renewed 
when  it  begins  to  fmoke  very  perceptibly. 

Whatever  care  be  taken  to  have  as  much  of  the 
Oil  as  pofiible,  and  to  prevent  its  being  left  difperfed 
in  the  water,  yet  fome  lofs  of  this  kind  cannot  be 
totally  avoided  :  and  thus  the  water  that  riles  in  dif- 
tilling  the  Oil  is  always  more  or  Ids  milky,  and 
ftrongly  fcented,  even  after  it  is  feparated  from  the 
Eftfential  Oil.  Yet  this  portion  of  the  Oil  and  ol 
the  odorous  principle,  which  is  retained  by  the  wa¬ 
ter  employed  in  fuch  diftillation,  is  not  therefore 
loft  :  the  water  impregnated  with  thele  principles  par¬ 
takes  of  the  properties  of  the  plant  from  which  the 
Eftential  Oil  was  drawn,  and  may  be  ufed  medici¬ 
nally  :  it  is  known  in  Pharmacy  by  the  title  of  the 

Diftilled  ïVater  of  the  plant. 

The  fame  water  may  be  ufed  again,  with  ad¬ 
vantage,  in  (Milling  the  Eftential  Oil  of  a  frefh 
plant  of  the  lame  fort*,  becaufe  the  oily  and  odo¬ 
rous  particles,  with  which  it  is  impregnated,  joining 
with  thofe  afforded  by  the  frefh  plant,  form  larger 
molecuU ,  capable  of  uniting  moreeafily,  and  emerging 
better  from  the  water;  and  confequently  they  increaie 
the  quantity  of  Oil.  Thus  the  fame  water  may  be  al¬ 
ways  employed  in  new  diftillations  ;  and,  the  oftener 
it  is  ufed,  with  the  greater  advantage  may  it  be 
ufed  again. 

After  all  the  Eftfential  Oil  is  rifen,  if  the  diftilla¬ 
tion  be  continued,  and  the  receiver  changed,  the 
liquor  that  will  then  come  off  will  not  be  milky, 
but  limpid.  It  will  have  no  odour  at  all  of  the 
plant,  but  a  kind  of  fourifh  fmell;  and  indeed  it  is 
à  part  of  the  Acid  of  the  vegetable  in  the  ftill, 
which  is  elevated  by  the  heat  of  boiling  water,  af¬ 
ter  all  the  Eftfential  Oil  is  come  over. 

If  you  intend  to  keep  the  diftilled  water  wnich. 
hath  ferved  as  a  vehicle  to  the  Eftential  Oil,  and  dé¬ 
fi  sn  it  for  medicinal  ufe,  great  care  miift  be  taken 
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to  flop  the  diftillation  before  this  acid  phlegm  be¬ 
gin  to  rife  :  for,  if  it  fhouk!  mix  with  the  diftilled 
water,  it  would  fpoil  it,  and  hinder  it  from  keeping; 
probably  becaufe  it  contains  fome  mucilaginous 
parts,  which  are  apt  to  putrify. 


PROCESS  IV. 

totraft  the  Effential  Oils  of  Plants  by  diftil¬ 
lation  per  defcenfum. 

Ri  E  D  U  C  E  to  a  powder,  or  a  pake,  the  végéta¬ 
is  ble  fubflances  from  which  you  intend  to  ex- 
tiadb  the  Eftential  Oil  by  the  method  propofed. 
Eay  thi.3  matter  about  hah  an  inch  thick  on  a  fine, 
clofe,  Hnnen  cloth.  If  it  be  dry  and  hard,  expofe  the 
cloth  containing  it  to  the  fleam  of  boiling  water, 
till  the  matter  become  moift  and  foft.  Then  lay 
ihe  CiOth,  with  its  contents,  over  me  mouth  of  a  very 
tall  cylindrical  glafs  vefTel,  which  is  to  do  the  office  of 
a  receiver  in  this  diftillation;  and,  by  means  of  a  piece 
of  fmall  pack-thread,  fallen  down  the  extremities  ofthe 
cloth,  by  winding  the  thread  feveral  times  over  them 
ano  round  the  vefîèl  ;  in  fuch  a  manner,  however, 
that  the  doth  be  not  tight,  but  may  yield  to  a  fmall 
weight,  anc^  hnk  about  five  or  fix  lines  deep  into  the 
veiiCi  Oi/ci  which  it  is  faftened.  Set  this  recipient 
In  a  larger  vefTel,  containing  fo  much  cold  water  as 
will  reach  halfway  up  the  cylindrical  vefTel,  which, 
having  little  in  it  but  air,  muft  be  ballafted  with  as 
much  lead  as  will  fink  it  to  the  bottom  ofthe  water. 

^  On  the  doth  containing  the  fubftance  to  be  dif- 
tiLd.’  let.  a  flat  pan  or  iron  or  copper,  about  five  or 
fix  unes  deep,  that  may  juft  ft  the  mouth  of  the 
giak  vdlel  over  which  the  doth  is  faftened,  fo  as  to 
fbut  it  quite  clofe.  Fill  this  pan  with  hot  allies 
and  on  thefe  lay  fome  live  coals.  Soon  after  this 

you 
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vou  will  lee  vapours  defcend  from  die  cloth, 
which  will  fill  the  recipient,  and  drops  of  liquor 
will  be  formed  on  the  underfide  of  the  cloth,  from 
whence  they  will  fall  into  the  velTel.  Keep  up  an 
equal  gentle  heat,  till  you  perceive  nothing  more 
difcharged.  Then  uncover  the  recipient  :  you  will 
find  in°it  two  didinct  liquors;  one  of  which  is  the 
phlegm,  and  the  other  the  ElTential  Oil  or  the  fub~ 
fiance  di Hilled* 

OBSERVATIONS. 

The  apparatus  for  diddling  above  defcribed  is 
very  convenient,  when  we  have  not  the  vedels  ne- 
celfary  for  diddling  with  water,  or  when  we  want 
to  obtain  the  ElTential  Oil  of  any  vegetable  fubdance 
in  much  lefs  time.  The  aqueous  and  oily  parts  of 
the  fubdances  diddled  in  this  manner,  being  rarefi¬ 
ed  by  the  heat  of  the  fire  placed  over  them, 
cannot  afcend  upwards,  becaufe  they  are  clofe  con¬ 
fined  on  that  fide  -,  and  moreover,  the  fire  which 
rarefies  them  pofieffing  all  the  upper  part  of  the  vef- 
fel  in  which  they  are  contained,  they  are  forced  to 
fly  from  it  to  the  place  which  mod  favours  their 
condenfation  :  and  this  determines  them  to  defcend 
in  the  recipient,  where  they  meet  with  a  coolnefs 
that  condenfes  and  fixes  them.  It  was  with  a  view 
to  promote  this  condenfation  that  v/e  ordered  the 
lower  part  of  the  recipient  to  be  funk  in  cold  water. 

Cloves  are  one  of  thofe  fubdances  whole  ElTential 
Oil  is  bed  obtained  by  this  method.  In  the  fame 
way  alfo  may  be  drawn  the  ElTential  Oil  of  Lemon- 
peek  Citron-peel,  Orange-peel,  Nutmegs,  and  fe- 
veral  other  vegetable  fubdances  :  but  you  n}ud  be 
cautious  of  applying  too  drong  a  heat  -,  for  in  that 
cafe  the  Oil,  indead  of  being  white  and  limpid,  ac¬ 
quires  a  red,  dark- brown,  blackifh  colour,  is 
burnt,  and  fmells  of  empyreuma  :  and,  on  the  o~ 
titer  hand,  if  you  do  not  apply  a  proper  degree  of 

heat, 
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'heat,  you  will  fcarce  get  any  Oil  at  all.  It  is  the 
fa  reft  and  therefore  the  belt  way  to  diftill  thefe  Oils 
with  water  in  an  alembic.  And  indeed  the  diftilla- 
tion  per  defcenjum  is  feldom  ufed  but  out  of  curiofity 
to  try  its  effed,  or  on  fuch  preffmg  occafions  as 
allow  no  choice. 


P  R  O  C  E  S  S  y. 

Jnfuji'çns ,  Decoctions ,  and  Extracts  of  Plants , 

TIl  M  a  K  E  fame  water  boiling-hot,  and  then  take 
XT  JL  ft  off  the  fire.  When  it  ceafes  to  boil,  pour 
on  the  plant  of  which  you  defire  to  have  the  Infu- 
Eon  ;  taking  care  there  be  enough  of  it  to  cover 
the  plant  entirely.  Cover  the  veffel,  and  let  your 
plant  ly  in  the  hot  water  for  the  fpace  of  half  an 
hour,  or  longer  if  it  be  of  a  firm  dole  texture. 
Then  pour  off  the  water  by  inclination  :  it  will 
have  partly  acquired  the  colour,  the  fmell,  the  tafte, 
and  the  virtues  of  the  plant.  This  liquor  is  called 
an  Jnfufion , 

To  make  the  Decodion  of  a  vegetable  fubflance, 
put  it  into  an  earthen  pan,  or  into  a  tinned  copper 
vefïeî,  with  a  quantity  of  water  fufficient  to  bear 
being  boiled  for  feveral  hours  without  leaving  any 
part  of  the  plant  dry.  Boil  your  plant  more  or  lefs 
according  to  its  nature  -,  and  then  pour  off  the  wa¬ 
ter  by  inclination.  This  water  is  impregnated  with 
feveral  of  the  principles  of  the  plant,  of  which  wç 
fhall  take  notice  in  the  following  obfervations. 


OBSERVATIONS. 

Vvtater,  efpecially  when  boiling-hot,  is  capable 
of  diffolving  not  only  all  that  is  purely  fall  ne  in  ve¬ 
getables,  but  alfo  a  pretty  confiderable  quantity  of 
their  Oil  and  of  their  earth,  which,  by  contrading 

an 
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an  union  with  the  faline  parts,  have  formed  fapo~ 
naceous,  gummy,  and  mucilaginous  compounds  that 
are  foluble  in  water.  After  violent  and  long  con» 
tinued  boiling,  therefore,  there  remains  nothing  in 
the  plant  but  the  pureft  oily  part,  and  fuch  as  is  the 
moft  fixed,  that  is,  the  moil  clofely  united  with 
the  earth  of  the  plant.  I  fay  the  moft  fixed  -,  for 
fome  part  of  the  oily  matters,  though  not  foluble 
in  water,  may  be  feparated  by  the  adion  of  boiling 
water,  when  thofe  matters  abound  greatly  in  the 
vegetable  decoded  ;  as  we  have  feen  happen  to 
the  Fat  Oils  of  certain  vegetable  matters  ;  but  in 
that  cafe  thefe  oily  matters  float  upon  the  Decoc¬ 
tion,  and  do  not  conftitute  a  part  of  it. 

From  what  we  have  already  laid  touching  the  a- 
nalyfis  of  plants  it  feems  evident,  that,  if  thofe 
decoded  be  odoriferous  and  contain  an  Eflential  Oil, 
the  Decodion  will  contain  none,  or  at  moft  but 
very  little,  of  their  Eflential  Oil,  or  their  odo¬ 
rous  principle  ;  feeing  we  know  that  thefe  fub- 
ftances  cannot  bear  the  heat  of  boiling  water, 
without  being  carried  off  and  entirely  diflipated 
by  it.  Therefore,  when  we  make  a  Decodion 
of  an  aromatic  plant  containing  an  Effential 
Oil,  we  may  be  affured  that  it  will  not  poffefs  the 
virtues,  either  of  the  odorous  part,  or  of  the  Effential 
Oil,  and  that  it  will  have  none  but  thofe  of  the 
other  more  fixed  principles  of  the  plant  with  which 
it  may  be  impregnated.  The  Decodion  of  fuch 
a  plant  perfedly  refembles  the  water  left  in  the  cu- 
curbite,  after  diftilling  its  Effential  Oil.  But  for 
thofe  plants  in  which  there  are  no  fuch  volatile  parts, 
or  whofe  virtue  doth  not  refide  in  thofe  principles, 
fuch  as  aftringent  and  emollient  plants,  for  example, 
that  owe  their  properties  wholly  to  an  earthy  Salt, 
or  to  a  mucilage,  they  are  capable  of  communicat¬ 
ing  their  whole  virtue  to  the  water  in  which  they  are 
infufed  or  decoded. 


If, 
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If,  on  one  hand,  the  Salts  of  plants  render  fome 
portion  of  the  principles  of  thofe  plants  foluble  in 
water,  fuch  as  part  of  their  Oil  and  their  earth, 
which  if  they  were  pure  would  not  diffolve  therein  ; 
on  the  other  hand  thefe  principles,  being  of  their 
own  nature  indiffoluble  in  water,  hinder  the  Salts, 
by  the  union  they  have  contradled  together,  from 
diffolving  in  it  faeafily,  fo  foon,  and  in  fuch  quàn- 
tities  as  if  they  were  pure.  This  is  fo  true  that  wa¬ 
ter,  though  boiled  long  and  violently,  is  far  from  ex- 
tra&ing  out  of  plants  all  thofe  parts  that  it  is  capa¬ 
ble  of  diffolving.  If,  after  boiling  a  plant  in  water, 
as  diredled  in  the  procefs,  this  water  be  poured  off, 
frefh  water  added,  and  a  fécond  decoction  made  in 
the  fame  manner  as  the  fir  ft,  the  water  of  this  latter 
decoftion  will  by  that  means  be  almoft  as  ftrongly 
impregnated  with  the  principles  of  the  plant  as  the 
former  was.  Mr.  Boerhaave  was  obliged  to  make 
twenty  fucceffive  decoctions  of  the  fame  plant,  to  wit, 
Rofemary,  before  the  water  came  off  the  plant  colour- 
lefs  and  infipid  ;  in  a  word,  juft  as  it  was  before  the 
plant  was  boiled  in  it. 

Mr.  Boerhaave  obferves  that  a  plant,  after  having 
thus  given  out  all  that  water  can  diffolve,  ftill  re¬ 
tains  exactly  the  fame  form  that  it  had  before  it  under¬ 
went  any  of  the  many  boilings  neceffary  to  exhauft 
it  -,  that  its  colour,  from  being  green  at  firft,  becomes 
brown  ;  and  that  the  plant,  which  when  green  is 
lighter  than  water,  or  at  leaf!  doth  not  fink  Jn  it, 
is  heavier  after  this  operation,  and  falls  to  the  bot¬ 
tom.  This  is  a  proof  that  the  water  hath  extra&ed 
out  of  the  plant  its  lightefl  fubftances,  affuming 
their  places  itfelf,  and  that  it  hath  left  nothing  but 
its  heavieft  principles,  namely  its  fixed  oil  and  its 
earth.  We  {hall  afterwards  examine  more  particu¬ 
larly  thefe  remains  of  plants  exhaufted  by  water. 
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If  the  Infufions  and  Décollions  of  plants  be  fil¬ 
tered,  and  evaporated  in  a  gentle  heat,  they  become 
Extrads,  that  may  be  kept  for  whole  years,  efpe- 
cially  if  they  be  evaporated  to  a  thick  confidence  ; 
and  better  dill  if  they  be  evaporated  to  drynefs. 

From  what  hath  been  faid  concerning  the  Infu¬ 
fions,  Décodions,  and  Extrada  of  plants,  it  fol¬ 
lows  1.  that  Infufions  and  Décodions  of  aromatic 
plants  do  not  furnifh  a  complete  Extrad  of  thofe 
plants  ;  becaufe  they  do  not  contain  the  volatile  and 
odorous  parts,  in  which  the  principal  virtue  of  fuch 
plants  ufually  refides.  If  therefore  you  defire  to 
make  Extrads  of  fuch  vegetables,  that  diall  have 
no  defed,  you  mud  employ  their  juices  drawn  by 
expredion,  or  water  impregnated  with  their  princi¬ 
ples  by  the  means  of  trituration,  and  evaporate  the 
liquor  by  fpreading  it  over  a  great  number  of  plates, 
in  order  to  enlarge  its  furface,  and  quicken  the  eva¬ 
poration,  which  mud  be  efreded  by  the  heat  of  the 
fun  alone,  or  the  well-tempered  warmth  of  a  dove, 

2.  It  may  alfo  be  inferred  that  water  alone,  aided 
by  the  degree  of  heat  it  is  capable  of  acquiring  by 
being  made  to  boil,  is  not  fufficient  to  effed  the 
complete  analyfis  of  a  plant  ;  fince  not  only  feme 
of  its  principles  are  dill  left  combined  in  it, 
though  exhauded  as  much  as  it  can  be  by  boiling 
water  ;  but  alfo  feveral  of  the  fubdances  extraded 
from  it  by  water  are  compounds  of  fome  of  the 
principles  of  the  plant,  and  fufceptible  of  a  much 
more  accurate  analyfis  ;  as  we  diall  be  convinced 
when  we  come  to  examine  the  effeds  which  a  degree 
of  heat  fuperiour  to  that  of  boiling  water  is  able  to 
produce  on  entire  plants,  on  their  Extrads,  and 
on  their  remains  exhauded  as  much  as  they  can  be 
by  boiling  water. 

But  before  we  enter  on  that  part  of  the  analyfis, 
it  is  proper  to  confider  the  experiments  and  combi¬ 
nations  that  may  be  made  with  the  principles  we 

have 
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have  already  obtained  in  order  to  difcover  theif 
nature,  and  in  fome  meafure  analyze  even  them. 
Effential  Oils  in  particular  deftrve  to  be  thus  ex¬ 
amined. 

We  alfo  obtain  from  certain  plants,  with  a  degree 
of  heat  lefs  than  that  of  boiling  water,  a  Volatile 
Alkali,  which  exifts  formally  in  them  :  but  as  thefe 
plants  when  analyzed  yield  principles  different  from 
thofe  we  obtain  out  of  all  other  vegetable  fub- 
ffances,  and  as  they  refemble  animal  matters,  we 
fliall  refer  their  analyfis  to  a  diftindt  Chapter. 


CHAP.  V. 

Of  Operations  on  Essential  Oils. 


PROCESS  I. 

Tbz  Rectification  of  Effential  Oils. 

PU  T  into  a cucurbite  the  Effential  Oil  you  pro- 
pofe  to  redtify,  Set  the  cucurbite  in  a  balneum 
mariæ  \  fit  to  it  a  head  of  tin,  or  of  copper  tinned, 
together  with  its  refrigeratory  ;  and  lute  on  a  re¬ 
ceiver.  Make  the  water  in  the  bath  boil,  and  keep 
up  this  degree  of  heat  till  nothing  more  will  come 
over.  When  the  diftillation  is  finifhed,  you  will 
find  in  the  receiver  a  redtified  Effential  Oil,  which 
will  be  clearer,  thinner,  and  better  fcented  than  be¬ 
fore  it  was  thus  re-diff illed  ;  and  in  the  bottom  of 
the  cucurbite  will  be  left  a  matter  of  a  deeper  colour, 
more  tenacious,  more  refmous,  and  of  a  lefs  grate¬ 
ful  fmell. 

O  R  SERVAT  TO  NS. 

Essential  Oils,  even  the  pu  reft,  the  belt  pre¬ 
pared,  and  the  thinned,  fuffer  great  changes,  and 

are 
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are  much  impaired  by  growing  old  :  they  gradually 
turn  thick  and  refmous  ;  their  fweet,  grateful  fcent 
is  loft,  and  fucceeded  by  a  more  difagreeable  fmell, 
fomewhat  like  that  of  Turpentine.  The  caufe  of 
thefe  changes  is  that  their  fineft  and  moft  volatile 
part,  that  which  contains  moft  of  the  odorous  prin¬ 
ciple,  is  diftipated  and  feparated  from  that  which 
contains  lcaft  of  it  ;  which  therefore  grows  thicker, 
and  comes  fo  much  the  nearer  to  the  nature  of  a 
Eefin,  as  the  quantity  of  Acid,  that  was  diftributed 
through  the  whole  Oil  before  the  diffipation  of  the 
more  volatile  part,  is,  after  fuch  diffipation,  united 
and  concentrated  in  the  heavieft  part  ;  the  Acid  in 
Oils  being  much  lefs  volatile  than  the  odorous  part, 
to  which  alone  they  owe  their  levity. 

Hence  it  appears  what  precautions  are  to  be  ufed 
for  preferving  Eftential  Oils  as  long  as  poffible  with¬ 
out  fpoiiing.  They  muft  be  kept  in  a  bottle  perfectly 
well  flopped,  and  always  in  a  cool  place,  becaufe 
heat  quickly  diffipates  the  volatile  parts.  Some  au¬ 
thors  dired  the  bottle  to  be  kept  under  water. 

If  thefe  Oils  fhould  grow  thick  and  refinous  by 
age,  yet  they  are  not  to  be  thrown  away.  We  (hall 
fhew  in  the  analyfis  of  Balfams  and  Refins,  that, 
from  thefe  thick  and  even  folid  fubftances,  Efifential 
Oils  may  be  drawn,  as  thin  and  as  limpid  as  from 
plants.  Eftential  Oils  thickened  by  time  may, 
therefore,  be  treated  like  Balfams,  and  adually  ana¬ 
lyzed,  by  leparating  all  the  fubtile  odorous  matter 
they  contain  from  their  thick  add  parts.  For 
this  purpofe  they  need  only  be  diddled  with  a  degree 
of  heat  juft  fufficient  to  elevate  the  thin  odorous 
parts,  without  raffing  the  thick  matter. 

The  refidue  left  at  the  bottom  of  the  veftfel,  be- 
caufe  it  could  not  rife  in  diftillation,  is  much  thicker 
and  lefs  odorous  than  the  Oil  was  before  reftifica- 
tion.  The  reafon  of  this  is  evident,  and  follows 
from  what  hath  juft  been  fa  id.  This  remainder 
Vol.  II.  L 
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dififolves  in  Spirit  of  Wine  more  readily,  and  m 
greater  quantity,  than  the  light  Oil  drawn  from  it  ; 
becaufe  it  contains  more  Acid,  and  becaufe  Oils 
owe  their  folubility  in  this  menftruum  to  their  Acid 
part,  as  is  proved  in  our  Memoir  on  Oils  already 
quoted. 

When  we  come  to  treat  of  Refins  we  fhall  enquire 
more  particularly  what  this  remainder  is,  and  what 
principles  it-  yields  when  analyzed:  in  this  place  it  is 
fufficient  to  take  notice  that  though  all  the  Oil,  of 
which  it  made  a  part,  came  over  at  firfl  with  the  heat  of 
boiling  water,  yet  it  cannot  now  be  raifed  by  the 
fame  degree  of  heat  in  diftillation  ;  becaufe  it  is  not 
now  combined  with  the  principle  of  odour  which 
gives  the  Oil  its  volatility,  and  becaufe  it  is  render- 
ed  fluggifh  by  being  clogged  with  too  great  a  pro¬ 
portion  of  Acid. 

From  what  hath  been  already  faid  It  mull  be 
concluded,  that  EiTential  Oils  buffer  great  diminution 
by  being  rectified  ;  and  that  in  proportion  to  the 
quantity  of  refinous  matter  left  behind.  All  this 
refinous  matter,  while  combined  with  a  proper 
quantity  of  the  odorous  principle  of  the  plant, 
(that  is,  at  the  time  of  its  being  difiilled,  and  a  little 
while  after)  was  really  an  Efîèntial  Oil  :  the 
change  of  its  nature  therefore  is  entirely  owing  to 
its  having  loft  that  principle. 

An  EiTential  Oil,  though  rectified,  is  fill  as  apt 
to  change  and  be  lpoiled  as  before,  becaufe  it  ftill 
continues  to  lofe  its  odorous  principle  by  degrees. 
After  iome  time,  therefore,  it  requires  a  fécond 
rectification,  which  again  lelfens  its  quantity.  In 
fhort,  it  is  plain  that  Oils  will,  in  a  number  of 
years,  greater  or  fmaller  according  to  their  nature, 
and  the  manner  in  which  they  are  kept,  be  wholly 
changed,  and  metamorphofed  into  a  refinous  mat¬ 
ter,  from  which  no  thin  Oil  can  be  drawn 
with  the  heat  of  boiling  water  :  and  this  is 

a 


Practice  of  Chymistry;  147 

a  proof  of  the  fugacity  of  the  odorous  principle* 
or  Spiritus  Reftor,  of  plants,  which,  when  united 
with  their  lighted  Oil,  gives  it  the  character  of  an 
Efîèntial  Oil. 

This  refinous  matter  to  which  EfTential  Oils  are 
finally  reduced,  being  fubjedted  to  repeated  diflilla- 
tions  with  a  degree  of  heat  fuperiour  to  that  of 
boiling  water,  is  hill  capable  of  yielding  a  certain 
portion  of  a  thin,  limpid,  Tweet- fcented  Oil,  which 
is  as  light  as  an  Efîèntial  Oil  ;  as  we  obferved  be¬ 
fore  is  the  cafe  with  Fat  Oils  drawn  by  expreffion  \ 
but  the  thin  Oil  obtained  by  this  means,  though  it 
pofTefTes  almod  all  the  properties  of  an  EfTential 
Oil,  is  not  for  all  that  a  genuine  one  ,  feeing  it  hath 
not  the  fame  odour  with  the  plant  from  which  it 
was  originally  drawn. 

EfTential  Oils  mud  be  redtified  in  the  balneum  ma - 
riæ,  as  ordered  in  the  procefs  :  for,  as  Tome  of  the 
Oil  touches  the  Tides  of  the  vefTel  in  the  operation, 
if  that  vefTel  be  made  hotter  than  boiling  water,  the 
thick  matter  will  rife  with  the  thin  Oil*  which 
therefore  will  not  be  redlified. 

Rectification  is  of  ufe  not  only  for  procuring  to 
EfTential  Oils  the  tenuity  and  levity  they  may  have 
îod  by  age,  but  alfo  to  feparate  them  from  other 
oily  matters  with  which  they  may  be  adulterated* 
If,  for  indance,  an  EfTential  Oil  be  not  properly 
ciidilled  ;  if,  by  the  addition  of  too  much  Salt, 
the  water  have  acquired  a  degree  of  heat  greater 
than  that  of  pure  boiling  water,  and,  in  confe- 
quence  thereof,  Tome  of  the  heavy  Oil  of  the  plant 
hath  rifen  with  the  EfTential  Oil,  and  mixed  there¬ 
with  the  Eflential  Oil  may,  by  rectification,  be  fepa- 
rated  from  this  heterogeneous  Oil  -,  which,  being 
heavier  and  incapable  of  rifing  with  the  heat  of  pure 
boiling  water,  will  remain  at  the  bottom  of  the 
vefTel. 

L  2 
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The  effedl  will  be  the  fame,  if  your  Efiential  Oil 
be  falfified  with  a  mixture  of  any  Fat  Oil,  as  is  of» 
ten  the  cafe  :  for,  fome  of  them  being  extremely 
dear,  the  vender  frequently  adds  a  portion  of  Fat 
Oil  to  encreafe  the  quantity.  For  this  purpofe  Oil 
of  Ben  is  generally  ufed. 

When  an  EfTential  Oil  is  thus  falfified  with  a 
mixture  of  any  Fat  Oil,  it  may  be  difeovered  by 
letting  a  few  drops  of  it  fall  into  rectified  Spirit  of 
Wine;  which  will  diffolve  the  EiTential  Oil  only, 
leaving  the  bat  Oil  quite  untouched. 

EiTential  Oils  are  fometimes  falfified  by  mixing 
them  with  a  certain  quantity  of  Spirit  of  Wine. 
This  fraud  doth  not  render  their  fmell  lefs  fragrant  : 
on  the  contrary,  it  becomes  rather  more  agré¬ 
able  and  quicker.  In  order  to  try  an  Oil  fufpedted 
of  being  falfified  in  this  manner,  drop  a  little  of 
it  into  very  clear  water,  if  a  milky  cloud  ap¬ 
pear  in  the  water,  be  allured  the  Oil  is  mixed  with 
Spirit  of  Wine  :  for  as  this  liquor  unites  more  readi¬ 
ly  with  water  than  with  Oil,  it  quits  the  Oil  with 
which  it  was  mixed  to  incorporate  with  the  water  : 
mean  time  a  good  deal  of  the  Oil,  that  was  dififolved 
by  the  Spirit  of  Wine,  and  is  now  feparated  from 
it  by  the  intervention  of  water,  necefifarily  remains 
difperfed  through  this  water  in  very  fmall  particles  ; 
and  thefe  form  the  milky  cloud  produced  on  this 
occafion. 

An  EiTential  Oil  may  alfo  be  adulterated  with 
another  EiTential  Oil  that  is  much  more  common, 
and  of  much  lei's  value.  Thofe  who  pradtife  this 
fraud  generally  employ  Oil  of  Turpentine  for  that 
purpofe,  on  account  of  its  cheapnefs  and  tenuity. 
The  cheat  is  eafily  difeovered  by  moiftening  a  lin- 
nen  rag  with  the  Oil  fuppofed  to  be  thus  falfified, 
and  then  holding  the  rag  a  little  before  the  fire,  which 
prefently  diifipates  the  odorous  part  of  the  falfified 
Oil.  This  odour,  which  prevented  our  diftin- 

-  guilh- 
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guifhing  that  of  the  Oil  of  Turpentine,  being 
vanished,  the  peculiar  fmell  of  the  Turpentine^ 
which  is  much  more  permanent,  remains  alone  ;  and 
is  fo  perceptible  that  it  cannot  eafily  be  miftaken. 

Thofe,  who  are  much  accuftomed  to  fee  and  ex¬ 
amine  Effential  Oils,  have  feldom  occafion  to  make 
the  experiments  here  propofed  for  difcovering  their 
qualities.  A  certain  degree  of  thicknefs,  partaking 
of  uniftuofity,  in  an  Effential  Oil,  convinces  them 
that  it  is  falfified  with  a  Fat  Oil  :  on  the  other  hand 
a  greater  degree  of  tenuity,  together  with  a  quicker 
fmell,  than  a  pure  Effential  Oil  ought  to  have, 
difcovers  the  admixture  of  Spirit  of  Wine.  Laftly, 
any  one,  whole  fenfe  of  fmelling  is  not  very  dull, 
will  eafily  difcover  the  odour  of  the  Oil  of  Tur¬ 
pentine,  though  difguifed  by  that  of  the  Effential 
Oil  with  which  it  is  mixed. 


PROCESS  II. 

To  fire  Oils  by  combining  them  with  highly  concen¬ 
trated  Acids  :  inftanced  in  Oil  of  Turpentine. 

MI  X  together  in  a  glafs  equal  parts  of  con¬ 
centrated  Oil  of  Vitriol,  and  highly  fmok- 
ing  frefh-drawn  Spirit  of  Nitre  :  pour  this  mixture 
at  feveral  times,  but  fuddenly,  on  three  parts  of  Oil 
of  Turpentine,  fet  for  that  purpole  in  a  glafs  ba¬ 
ton.  By  a  part  here  muft  be  underftood  a  dram  at 
lcaft.  A  moll  violent  commotion,  accompanied 
with  fmoke,  will  immediately  be  raifed  in  the  li¬ 
quors,  and  the  whole  will  take  fire  in  an  inftant, 
flame,  and  be  confuroed. 

OBSERVA  T  IONS. 

There  is  not  in  Chymiftry  a  phenomenon  more 
extraordinary,  and  more  furprifing,  than  the  firing  of 

E  3  •  '  Oils 
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Oils  by  mixing  them  with  Acids.  It  could  never 
have  been  fufpeéted  that  a  mixture  of  two  cold  li¬ 
quors  would  produce  a  hidden,  violent,  bright, 
and  lading  flame,  like  that  we  are  at  prefent  con- 
fidering.  Beecher  gave  notice,  in  his  Phyjica  Sub¬ 
terranean  that  highly  rectified  Spirit  of  Wine  would 
be  fet  on  fire  by  mixing  it  with  highly  concentrated 
Oil  of  Vitriol. 

Afterwards  Borrichius,  a  Danifh  Chymift,  pub-  , 
lifhed  a  procefs  for  kindling  Oil  of  Turpentine  by 
mixing  it  with  the  Nitrous  Acid,  as  we  find  in  the 
Philofophical  Tranfadtions  of  Copenhagen  for  the 
year  1671.  Moft'Chymifts  have  fmee  tried  to  re¬ 
peat  thole  experiments,  and  particularly  to  fire  the 
Oil  of  Turpentine  by  mixing  it  with  Oil  of  Vitriol, 
or  Spirit  of  Nitre;  but  to  no  purpofe,  when  they 
made  ufe  of  the  Oil  of  Vitriol,  tili  Mr.  Homberg 
told  us,  in  the  Memoirs  of  the  Academy  of  Scien¬ 
ces  for  1701,  that  he  had  fired  Oil  of  Turpentine 
by  mixing  it  with  Oil  of  Vitriol. 

To  make  the  experiment  fucceed  he  requires 
44  that  the  Oil  of  Vitriol  be  dephlegmated  as  much 
44  as  poATole,  and  that  the  Oil  of  Turpentine  be 
£C  the  laft  that  comes  over  in  diftillation,  which  is 
64  thick  like  a  fyrop,  and  of  a  dark-brown  colour; 
44  for  that  which  is  white,  and  rifes  at  the  beginning 

of  the  diftillation,  never  takes  fire.”  Thefe  are 
his  own  words  :  but  no  body  elfe  hath  ever  fucceeded 
in  making  the  experiment. 

Tournef ort  had  fucceeded,  a  little  before  Hom¬ 
berg,  in  filing,  not  Oil  of  Turpentine  indeed,  in 
which  he  always  failed,  but  the  Oil  of  Safïafras, 
by  mixing  it  with  an  equal  quantity  of  well 
dephlegmated  Spirit  of  Nitre.  Homberg  came  af¬ 
terwards,  as  appears  by  the  Memoirs  of  the  Acade¬ 
my  for  the  year  1  702,  to  fire  with  Spirit  of  Nitre 
the  Effential  Oils  of  the  aromatic  plants  of  India; 
and  in  1 706  Mr.  Rouviere  fired,  with  Spirit  of  Nitre, 
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the  empyreumatic  Oil  of  Guaiacurn.  While  this 
Oil  of  Guaiacurn  is  burning,  a  poros  fpungy  body 
rifes  from  the  midft  of  the  flame,  to  the  height  of 
about  two  foot  above  the  vefleL 

Laftly,  feveral  years  after  all  thefe  difcoveries, 
Meffrs.  Geoffroy  and  Hoffman,  the  one  at  Paris, 
and  the  other  at  Hall  in  Saxony,  found  a  way  to 
Are  the  Æthereal  Oil  of  Turpentine,  each  by  a 
different  procefs  ;  yet  agreeing  in  this,  that  they 
both  combined  the  Vitriolic  Acid  with  the  Nitrous, 
and  with  this  compound  Acid  fired  that  Æthereal 
Eflfential  Oil,  which  is  one  of  the  thinned,  and, 
probably  for  that  very  reafon,  the  moft  unfit  to  pro» 
duce  a  flame  with  Acids. 

The  moft  celebrated  Chy mills,  as  appears  from 
this  fhoit  account,  have  employed  themfeNes  in 
firing  Eflential  Oils  ;  but  no  body  attempted  the 
experiment  on  Fat  Oils.  It  was  not  fo  much  as 
fufpedled  that  they  were  capable  of  taking  fire 
after  this  manner,  till  in  1745  I  read  before  the 
Academy  a  Memoir  on  Oils,  which  I  have  already 
mentioned,  and  in  which  I  exprefs  myfelf  thus  : 

44  I  put  two  ounces  and  a  half  of  Walnut  Oil 
44  into  the  bottom  part  of  a  broken  retort,  having 
44  the  figure  of  a  cap,  or  concave  hem ifphere  ;  and 
44  poured  thereon  two  ounces  of  fmoking  Spirit  of 
44  Nitre.  It  was  fcarce  put  in  when  a  confiderable 
44  ebullition  arofe,  with  a  very  thick  fmoke.  As  I 
44  found  it  continually  increafing,  and  very  fail 
44  too,  I  retired  a  little  that  I  might  obferve  the 
cc  event  without  danger.  This  caution  was  not 
44  unneceffary  :  for  immediately  the  whole  mixture 
44  blew  up  as  high  as  the  deling,  with  a  noife  like 
44  the  difcharge  of  a  mufket.  Nothing  was  left 
44  in  the  vefflel  but  a  black  matter,  which  Hill  con- 
44  tinued  to  boil  a  little  and  run  over,  and  at  laft 
44  remained  very  rare,  fpungy,  and  as  full  of  holes 
44  as  a  fieve  :  its  confidence  alfo  was  fuch  that  it 

L  4  44  did 
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*c  did  not  flick  to  my  fingers  when  I  handled 
«  it.* 

“  As  Mr.  Geoffroy,  who  firft  found  the  means 
4C  of  firing  the  natural  Balfams,  obferved  in  them 

a  fimilar  explofion  on  that  occafion,  it  appears 
c‘  that  my  Oil  was  very  near  taking  fire  in  this  ex- 
44  périment:  which  makes  me  prefume  that  we  may 
44  at  laft  fucceed  in  firing  Fat  Oils  likewife,  and 
44  confequently  all  others  ;  feeing  thefe  have  al- 
44  ways  been  looked  upon  as  the  moft  unlikely  to 
44  produce  that  phenomenon.  I  imagine  that,  to 
44  accomplifh  this,  nothing  more  is  neceffary  than 
ec  to  make  ufe  of  fufficiently  great  quantities,  and 
44  to  order  it  fo  that  the  furfaces  of  the  liquors 
«  where  they  come  into  contact  may  be  of  a  large 
64  extent.” 

Afterwards,  in  1747,  Mr.  Rouelle  read  before 
the  Academy  a  Memoir  on  the  accenfion  of  Oils  by 
Acids.  That  Memoir  contains  a  great  number  of 
curious  experiments,  and  peculiar  manual  opera¬ 
tions  defcribed  very  diftindtly,  from  which  there  re¬ 
faits  a  general  method  of  firing  without  fail,  not 
only  Effential  Oils,  but  even  any  Fat  Oil  whatever  : 
fo  that  my  conjedture  concerning  the  poffibility  of 
firinp-  thefe  latter  Oils,  mentioned  in  my  above-cited 
Memoir  of  x  745,  is  now  changed  into  a  certainty. 
I  fhall  proceed  to  explain  how  1  conceive  thefe  ac~ 
cenfions  are  brought  about,  and  endeavour  to  account 
for  the  phenomenon  from  filch  caufes  as  to  me  feem 
the  moft  probable, 

A  due  attention  to  the  phenomena  produced  by 
mixing  Oils  with  Acids  will  enable  us,  1  imagine, 
to  difcover  the  natural  caufe  why  the  Oils  take  fire. 
It  is  certain,  and  demonftrated  by  the  moft  decifive 
experiments,  that  the  fri&ion  of  feveral  bodies  rub¬ 
bing  againft  each  other  produces  heat;  and  that 
when  thofe  bodies  are  combuftible,  and  the  heat 
produced  by  their  fridtion  rifes  to  a  certain  degree. 
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they  take  fire.  This,  in  my  opinion,  is  what  hap¬ 
pens  to  Oils  when  mixed  with  concentrated  Acids* 
When  thefe  two  forts  of  fubftances  rufh  into  union 
with  rapidity,  as  in  the  experiments  under  confidera- 
tion,  there  muft  neceffarily  be  a  great  fridion  among 
their  parts.  This  fridion  produces  the  heat  ob- 
ferved  at  the  time  of  their  union.  The  more  con¬ 
centrated  the  Acids  are,  with  the  greater  violence 
and  rapidity  do  they  ad  upon  the  Oils,  and  the 
greater  is  the  heat  raifed.  If  the  Acids  be  concen¬ 
trated  to  fuch  a  degree  as  to  produce,  by  uniting 
with  the  Oils,  a  heat  equal  to  that  of  an  ignited 
body,  the  combuftible  fubftances  that  are  expofed 
to  it,  which  in  this  cafe  are  Oils,  muft  needs  take 
fire  and  flame. 

The  heat  produced  on  this  occaflon  is  fo  great, 
that,  even  when  the  inflammation  doth  not  take 
place,  if  you  touch  the  furface  of  the  Oil  with  your 
finger,  as  foon  as  the  Acid  hath  had  its  effect, 
you  will  find  it  burn  you  like  a  live  coal. 

Two  pieces  of  wood,  rapidly  and  violently  rub¬ 
bed  againft  each  other,  take  fire.  What  is  it  that 
is  kindled  in  this  cafe  ?  It  can  be  nothing  but  their 
Oil  :  for  they  contain  no  other  combuftible  princi¬ 
ple.  Why  doth  this  Oil  take  fire  ?  I  do  not  think 
it  poffible  to  affign  any  reafon  for  it,  but  the  heat 
produced  by  the  fridion  of  the  pieces  of  wood 
containing  the  Oil.  If,  when  Oil  is  difperfed  in  a 
body,  of  which  it  is  only  one  component  principle, 
and  confequently  mixed  with  many  faline,  aqueous, 
and  earthy  parts,  that  are  not  inflammable,  but,  on 
the  contrary,  make  the  Oil  lefs  fo,  the  Oil  neverthe- 
lefs  takes  fire,  and  burns  when  agitated  by  a  fuffi- 
cient  degree  of  heat }  why  fhall  not  this  very  Oil, 
when  feparated  from  the  mixt  of  which  it  made 
a  part,  when  united  into  one  diftind  mafs,  and  en¬ 
tirely,  or  almoft  entirely,  freed  from  the  heteroge¬ 
neous,  incombuftible  parts  with  which  it  was  com¬ 
bined, 
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bined,  and  confequently  now  more  inflammable 
than  before  \  why,  I  fay,  fhall  it  not  take 
fire,  when  expofed  to  a  degree  of  heat  equal, 
or  lather  fuperiour,  to  that  which  is  produced  by 
rubbing  two  pieces  of  wood  together  ? 

Let  us  now  examine  the  phenomena  produced 
when  Oils  are  fired  by  Acids,  ail  the  circumftan- 
ces  that  favour  or  hinder  their  accenfion,  and  fee 
if  they  agree  with  the  explanation  here  offered. 

Firft,  no  fort  of  Oil  will  take  fire  with  any  Acid 
whatever  that  is  not  highly  concentrated  ;  for  weak 
Acids  aft  but  feebly  on  Oils,  and  diffolve  them 
How! y  ;  fo  that  the  friftion  is  neither  quick  nor 
violent,  and  confequently  produces  too  faint  a  heat, 
far  below  the  degree  of  ignition. 

Secondly,  no  inflammation  is  produced  when 
Acids  and  Oils  are  mixed  in  too  final!  quantities  ; 
but  the  niore  Acid  and  Oil  you  mix  together,  the 
greater  is  the  certainty  of  fucceeding  :  for  the  heat 
is  exactly  in  proportion  to  the  f  riftion  that  produces 
it-  and  the  total  quantity,  or  amount,  of  this  friftion  is 
fo^  much  the  greater,  as  there  are  more  particles 
rubbing  again  it  each  other  at  the  fame  time.  So 
that  if  a  very  fmall  quantity  of  Acid  and  Oil  be 
mixed  together,  there  will  be  but  a  very  fmall 
quantity  of  friftion,  and  confequently  a  very  fmall 
quantity  of  heat;  and  in  that  cafe  no  inflammation. 

1 1  was  with  a  view  to  avoid  thefe  inconveniences, 
anxl  to  procure  the  oppoflte  advantages,  in  as  great 
a  degree  as  poffible,  that,  in  the  paffage  above 
quoted  from  my  Memoir  of  Oils,  I  propofed  mix¬ 
ing  together  large  doles  of  Acid  and  of  Oil,  as  one 
of  the  means  by  which  we  might  fucceed  in  the  ac- 
ceniion  of  Fat  Oils. 

Thirdly,  the  figure  of  the  veflfel  in  which  the 
two  liquors  are  mixed  together  is  not  a  matter  of 
indifference.  A  wide-fpreading  veflel,  of  a  large 
diameter  with  refpeft  to  the  quantity  of  liquor  it  is 

to 
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to  contain,  favours  the  inflammation  much  more 
than  one  of  a  fmall  diameter.  Nay,  it  may  not 
fucceed  at  all  in  too  narrow  a  veffel,  though  all  other 
circumftances  be  properly  attended  to. 

The  reafon  of  this  is,  that  the  activity  of  heat 
produced  by  fridtion  is  not  in  proportion  to  the  fuc- 
ceffive,  but  to  the  fimultaneous  fridtions  :  for  the 
heat  actually  produced  by  the  fridtions  of  an  hundred 
particles,  rubbing  fucceffively  againft  each  other, 
with  intervals  fufficient  to  let  the  heat  go  oh 
almoft  as  fall  as  it  is  generated,  would  be  equal 
to  the  fridtion  of  a  Angle  particle  only  ;  whereas 
the  heat  adtually  produced  by  the  fridtion  of  the 
fame  number  of  particles,  all  rubbing  againft  each 
other  at  the  fame  inftant,  would  be  equal  to  the 
frictions  of  all  the  particles  taken  together,  and 
confequently  an  hundred  times  more  adtive  than  the 
other  *.  This  being  laid  down,  it  is  eafy  to  conceive 
how  a  large  veffel  favours  the  accenfion  more  man 
a  fmall  one.  It  is  certain  that  two  liquors  which 
mutually  prefent  large  furfaces  to  each  other,  at  the 
inftant  of  their  being  mixed  together,  touch  each 
other  at  one  and  the  fame  time  in  a  much  greater 
number  of  points,  than  if  each  had  but  a  fmall  fur- 
face  -,  and  confequently  that  they  mud  unite  much 
fooner,  and  with  greater  rapidity,  in  the  former 
cafe  than  in  the  latter. 


*  I  believe  this  proportion  is  not  ftridly  true  :  for  it  appears 
to  me,  that,  in  order  to  make  the  heat,  produced  by  the  fimul¬ 
taneous  friftions  of  an  hundred  particles,^  an  hundred  times  more 
aaive  than  that  produced  by  the  fucceffive  fndions  of  the  fame 
number  of  particles,  it  is  neceffary  that  the  fimultaneous  fric¬ 
tions  Ibould  ad  all  together  in  one  point  or  center  ;  which  is  im- 
poffible.  But,  as  the  particles  that  rub  again  ft  each  other,  in  the 
prefent  cafe,  are  very  near  and  contiguous,  ltis  ftili  true  that 
the  heat,  refulting  from  their  fimultaneous  fridions,  is  much 
more  adive  than  that  produced  by  fucceffive  f  ridions  only: 

which  is  fufficient  for  our  prefent  purpofc,  Yfith 
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With  thefe  views,  and  in  order  to  give  the  liquors 
this  advantageous  dilpofition,  Ï  recommended  it  as 
what  would  greatly  promote  the  inflammation  of 
Fat  Oils,  to  order  the  liquors  fo,  that,  at  the  mo¬ 
ment  of  their  mixture,  a  large  furface  of  each 
might  come  into  contad:  with  the  other. 

fourthly,  if  we  refled:  on  the  experiments  hi¬ 
therto  made  for  kindling  Oils  by  Acids,  we  fhalJ 
eaflly  be  convinced  that  all  Oils  are  not  equally  apt 
to  be  fired  ;  and  that  light,  æthereal,  very  thin, 
Effenpal  Oils  do  not  produce  this  phenomenon  fo 
readily  and  fo  fureîy,  as  thofe  of  the  fame  kind  that 
are  heavy  and  thick,  or  at  lead  foon  grow  thick 
upon  being  mixed  witn  Adds. 

Mr.  Homberg  fays  pofitively  in  the  above-cited 
pafiage  of  his  Memoir,  that  he  never  could  fucceed 
in  fetting  fire  with  the  Acid  of  Vitriol  to  the  white, 
æthereal  Oil  of  Turpentine  ;  that  is,  to  the  lighted 
which  comes  over  fird  in  didillation  ;  but  that  the 
very  fame  Acid  fet  fire  to  64  that  which  comes  over 
46  lad  in  didillation,  which  is  thick  like  a  fyrop, 
and  of  a  dark-brown  colour.” 

All  the  experiments  by  which  Oils  hâve  been 
fired,  from  thofe  of  Beecher  and  Borrichius,  down 
to  thofe  of  Geoffroy  and  Hoffman,  were  made  on 
the  Effential  Oils  of  the  aromatic  plants  of  India, 
which  are  the  heavied  we  know,  and  on  the  empy- 
reumatic  Oil  of  Guaiacum,  which,  befides  being 
very  ponderous,  is  alfo  very  thick. 

Now  thefe  lingular  effedts  likewife  agree  perfectly 
well  with  our  explanation.  It  is  certain  that  the 
parts  of  a  heavy  fluid  do  not  yield  to  any  impulfe 
or  fhock,  fo  eafily  as  thofe  of  a  lighter  fluid  -,  juft 
as  the  parts  of  a  thick,  vifeous  fluid  undoubtedly 
refid  any  attempt  to  feparate  them,  fo  much  the 
more  the  nearer  the  confidence  of  that  fluid  is 
to  folidity,  or  the  further  it  is  removed  from  the 
date  of  fluidity.  Now,  the  more  refidence  the 

Acid 


1 


Practice  of  Chymistry.  157 

Acid  meets  with  in  feparating  and  dividing  the  parts 
of  the  Oil,  as  it  muft  do  to  diffolve  themf  the  more 
confiderable  will  be  the  force  and  motion  with  which 
it  muft  neceffarily  ad;  to  furmount  thofe  obftacles  ; 
befides,  as  experience  teaches  us  that  the  denfity 
and  vifcidity  of  the  Oils  do  not,  at  leaft  to  fenfe,  di- 
minilh  the  quicknefs  and  activity  which  the  Acid 
exerts  in  uniting  with  them  ;  the  greater  therefore 
muft  be  the  codifions,  frictions,  and  heat  produced  : 
and  this  plainly  lhews  why  heavy,  thick  Oils  take 
fire,  in  this  cafe,  more  readily  than  thofe  which  are 
fluid  and  light. 

It  may  here  be  objedted  that  Fat  Oils,  which  are 
thicker  and  heavier  than  the  light  Effential  Oils, 
take  fire  neverthelefs  with  greater  difficulty.  This 
objection  is  eafily  anfwered,  by  obferving  that  when 
we  fay  Acids  fire  heavy  thick  Oils  with  more  eafe 
than  thin  light  Oils,  this  pofition  muft  be  reftricfted 
to  Oils  of  the  fame  kind,  on  which  Acids  have  an 
equal,  or  nearly  equal,  adion  ;  that  is,  to  fuch  Oik 
as  differ  from  each  other  in  no  other  refûeâ  bur 
their  thicknefs  and  weight.  P 

.For  example,  Mr.  Homberg,  who  could  by  no 
means  fet  fire,  with  Oil  of  Vitriol,  to  the  Oil  that 
rifes  firft  in  the  diftillation  of  Turpentine,  found 
that  the  fame  Acid  would  fire  the  Oil  that  comes 
laft  over  :  and  therefore  it  is  reafonable  to  attribute 
Ins  iUk.ccls,  in  firing  this  laft  Oil,  to  its  beintt  thicker 
and  heavier  than  the  former  ;  feeing  thefe  two 
Oils  are  in  other  refpeifts  of  the  fame  nature  ;  that 
Acids  ha'/e  an  equal  aclion  on  both  j  and  that  they 

differ  from  each  other  only  in  the  qualities  fpecified 
above. 

But  it  is  evident,  that,  if  the  Oils  compared  to¬ 
gether  be  of  different  kinds,  and  differ  from  each 
other,  not  only  in  weight  and  thicknefs,  but  alfo 
by  containing  different  principles,  or,  at  leaft, 
the  fame  principles  combined  differently,  and  in  dif¬ 
ferent 
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ferent  proportions,  the  adion  of  any  Acid  on  thofe 
Oils  mud  alfo  be  different  -,  and  that  regard  mu  ft  be 
had  thereto  in  determining  their  degrees  of  inflam» 
inability. 

Now  all  this  is  applicable  to  Fat  Oils,  when  com» 
pared  with  light  EfTential  Oils,  in  point  of  in¬ 
flammability.  If  all  thefe  Oils  were  of  the  fame 
nature,  and  differed  from  each  other  in  weight  and 
thicknefs  only,  the  objection  drawn  from  Fat  Oils, 
which  though  thicker  than  EfTential  Oils  do  not 
take  fire  fo  eafily,  would  be  a  very  good  one,  and 
fad  would  be  againft  our  reafoning.  But  this  is  far 
from  being  the  cafe  :  the  properties,  as  well  as  the 
anal  y  fis,  of  Fat  Oils  fhew  their  nature  to  be  very 
different  from  that  of  EfTential  Oils  ;  that  there  is 
more  water  in  their  compofition  -,  and  that  they  are 
full  of  a  mucilaginous  or  gummy  principle,  which 
muft  greatly  obftrud  their  inflammability,  and  the 
adion  of  Acids  upon  them. 

None  of  the  effeds  therefore  that  attend  the  firing 
of  Oils  with  Acids  is  repugnant  to  our  way  of  ac¬ 
counting  for  the  phenomenon,  which  is  one  of  the 
rnoft  beautiful  in  ail  Natural  Fhilofophy.  To  con¬ 
clude  this  important  fubjed,  nothing  now  remains 
but  to  confider  the  effeds  produced  by  the  Vitriolic 
Acid  in  thefe  accenfions. 

This  Acid,  though  of  a  ftronger  nature,  and 
capable  of  being  more  highly  concentrated  than  the 
Nitrous  Acid,  fee  ms  however  lefs  qualified  to  pro¬ 
duce  a  flame  with  Oils.  Indeed  Mr.  Homberg  fired 
Oil  of  Turpentine  by  mixing  it  with  Oil  of  Vitriol  : 
but  I  do  not  know  that  the  experiment  hath  fuc- 
ceeded  with  any  other  Chymift ,  on  the  contrary, 
moil  of  thofe  who  have  tried  it  affirm  that  they  ne¬ 
ver  could  fire  any  Oil  with  that  Acid  alone. 

Oils  are  probably  in  the  fame  cafe  as  metallic  fub- 
ftances,  with  regard  to  thefe  two  Acids.  Vve  know 

that  the  Nitrous  Acid  diifolves  thofe  fubftances 

»  with 


\ 
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with  vaftly  more  ablivity  and  violence  than  the  Vi¬ 
triolic  Acid  exerts  upon  them  ;  which  may  depend 
either  on  the  difpofition  and  configuration  of  their 
parts,  or  on  the  portion  of  phlogifton  which,  ac¬ 
cording  to  the  opinion  of  moft  Chymifts,  is  united 
with  the  Nitrous  Acid,  is  its  peculiar  charableriftic, 
and  the  caufe  of  the  great  vivacity  with  which  it 
diffolves  almoft  all  matters  that  contain  the  phlo¬ 
gifton. 

I  fay  almoft  all  matters  that  contain  the  phlogifton; 
becaule  there  are  fome  fubftances  that  contain  a  great 
deal  thereof,  and  yet  are  not  at  all  abted  on  by  the 
pure  Nitrous  Acid.  Thefe  fubftances  are  matters 
perfectly  charred  ;  that  is,  fuch  as  are  capable  of 
enduring  the  greateft  violence  of  fire  in  clofe  vefifels, 
without  yielding  a  fingle  atom  of  Oil  ;  that  bum  al¬ 
moft  quite  away,  yet  only  grow  red-hot  without 
flaming  ;  or  at  leaft  produce  but  a  very  fmall,  flight 
dame,  from  which  it  is  impoffible  to  obtain  the  leaft 
particle  of  foot  or  fuliginofity  ;  in  a  word,  that  con¬ 
tain  an  inflammable  matter,  but  fuch  as  is  fit  to  be 
an  ingredient  in  the  compofition  of  metallic  fub- 
‘"'ftances,  to  which  the  peculiar  title  of  the  Phlogifton 
is  appropriated. 

I  lay  then  that,  if  the  Nitrous  Acid  be  poured  on 
a  mere  coal,  perfectly  charred,  it  is  impoffible  for  the 
Acid,  be  it  ever  fo  highly  concentrated,  to  fet  the 
coal  on  fire,  though  heated  before  to  the  greateft 
degree  that  it  canpoffibly  admit  of  without  kindling; 
and,  which  is  (till  more  remarkable,  if  a  live  coal 
be  plunged  into  the  moft  highly  fmoking  Spirit  of 
Nitre,  it  will  be  extinguifhed  as  if  dipt  in  pure 
water. 

But  to  return  to  the  Vitriolic  Acid  :  it  is  fingular 
enough  that  this  Acid,  which  attacks  Oils  with  lefs 
a&ivity,  and  for  that  reafon  feems  lefs  fit  to  fet  them 
on  fire,  than  the  Nitrous  Acid,  yet  greatly  pro¬ 
motes  their  accenfion,  when  mixed  with  that  very 

Acid, 


i6o  Elements  of  the 

Acid.  This  may  be  owing  to  its  rendering  the 
Oils  with  which  it  mixes  heavier  and  thicker  ;  or 
elle,  as  Mr.  Rouelle  conjectures  with  great  proba¬ 
bility,  being  more  concentrated  than  the  Nitrous 
Acid,  and  having  a  greater  affinity  with  water,  it 
dephlegmates  the  other,  and  thereby  increafes  its 
activity  *,  or  laftly,  this  may  arife  from  fome  other 
caufe  yet  unknown  to  us,  and  perhaps  from  that 
by  which  the  Acids  of  Nitre  and  of  Sea-falt,  which, 
when  feparate  and  perfectly  pure,  can  neither  of 
them  dilfolve  Gold,  are  enabled,  when  combined 
together,  to  make  a  perfedt  folution  of  that  metal. 


PROCESS  III. 

fTh  combine  Effential  Oils  with  Mineral  Sulphur . 
Balfam  of  Sulphur.  Ehis  compofition  decompounded. 

PUT  into  a  matrafs  one  part  of  Flowers  of 
Sulphur  ;  poulon  them  fix  parts  of  theEfien- 
tial  Oil  of  Turpentine,  for  in  dance  ;  fet  the  matrafs 
in  a  fand-bath,  and  heat  it  gradually  till  the  Oil 
boil.  The  Sulphur,  which  at  firft  lay  at  the  bot¬ 
tom  of  the  matrafs,  will  begin  to  melt,  and  appear 
to  diflolve  in  the  Oil.  When  it  hath  boiled  in  this 
manner  for  about  an  hour,  take  the  matrafs  from 
the  fire,  and  let  the  liquor  cool.  A  great  deal  of 
the  Sulphur  that  was  diiTolved  therein  will  feparate 
from  it  as  it  cools,  and  fall  to  the  bottom  of  the 
veffel^  in  the  form  of  needles,  much  like  a  Salt 
fhooting  in  water. 

W  hen  the  liquor  is  perfeflly  cold,  decant  it  from 
the  Sulphur  that  lies  at  the  bottom  of  the  vefiel  : 
to  that  Sulphur  put  frefh  Oil  of  Turpentine,  and 
proceed  as  before  :  the  Sulphur  will  again  difappear, 
and  be  diflblved  in  the  Oil  ,  but  when  the  mixture 
is  cold  you  will  find  new  cry  liais  of  Sulphur  depofk- 
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ed  at  the  bottom.  Decant  once  more  this  Oil  from 
the  cryftals,  and  pour  on  frefh  Oil  to  difiolve  them  : 
continue  the  fame  method,  and  you  will  find  that 
about  fixteen  parts  of  Efiential  Oil  are  required 
to  keep  one  part  of  Sulphur  difiblved  when  cold. 
This  combination  is  called  Baljamum  Sulphuris  Tere* 
binthinatum ,  if  made  with  Oil  of  Turpentine  ;  Ani- 
fatiim  if  with  Oil  of  Anife-feeds  \  and  fo  of  others. 

OBSERVATIONS. 

Essential  Oils  do  not  difiolve  Sulphur,  in  fuch 
quantities,  and  with  fo  much  eafe,  as  Fat  Oils  do. 
It  was  Ihewn  above  that  a  Fat  Oil  is  capable  of  keep¬ 
ing  a  con fider able  quantity  of  Sulphur  in  folution  ; 
whereas  no  lefs  than  fixteen  parts  of  Efiential  Oil 
are  required  to  difiolve  one  part  only  of  Sulphur, 
as  in  this  procefs.  -  '  --  ! 

The  property  which  Sulphur  hath  of  feparating, 
in  part,  from  the  Efiential  Oil  in  which  it  is  difiblved, 
and  falling  to  the  bottom  of  the  vefiel  in  the 
form  of  cryftals,  as  the  Oil  cools,  proves  that  it  is* 
a  kind  of  Neutral  Salt,  which,  being  infoluble  in 
water  becaufe  of  the  great  quantity  of  inflammable 
matter  that  ferves  it  for  a  bafts,  is  not  to  be  dif- 
folved  but  by  fubftances  that  adhially  contain  thern- 
felves  a  great  deal  of  inflammable  matter  ;  fuch  as 
Oils  and  Metallic  fubftances. 

Though  the  latter  are  almoft  always  folid,  it  ne- 
verthelefs  unites  with  feveral  of  them  into  regular 
forms,  refembling  faline  cryftals  in  every  thing  but 
pellucidity  -,  as  appears,  for  example,  in  lèverai 
Pyrites,  Antimony,  and  fome  other  fulphureous 
Minerals.  But  when  it  is  difiblved  in  Oils,  efpeci- 
ally  in  fuch  as  are  capable  of  keeping  but  a  fmall 
quantity  thereof  in  folution,  and  confequently  drop 
a  good  deal  of  it  as  they  cool,  it  is  precifelv  in  the 
cale  of  one  of  thofe  Saks  whereof  hoc  water  dif- 
folves  more  than  cold  *  that  is,  the  Oil,  that  is  fatu- 

Vo-L:  II.  M  rated 
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rated  with  as  much  Sulphur  as  it  can  poffibly  take 
up  when  boiling  hot,  lets  fomc  part  thereof  preci¬ 
pitate  as  it  cools  -,  while  the  Sulphur  thus,  feparated 
from  the  Oil  unites  into  little  glebes  of  a  regular 
figure,  and  adtually  cryftallizes  -,  in  the  fame  man¬ 
ner  as  Nitre,  when  boiling  water  hath  diffolved  as 
much  thereof  as  it  can  poffibly  take  up,  partly  fe* 
parates  from  it  when  it  cools,  and  falls  to  the  bot¬ 
tom  of  the  veffel  in  fmall  cryftalline  molecuU ,  of 
the  form  peculiar  to  that  Salt. 

M.  Homberg  made  fome  very  curious  experi¬ 
ments  on  this  combination  of  Sulphur  with  an  Et- 
fential  Oil.  In  the  Memoirs  of  the  Academy  he 
gives  the  following  analyfis  thereof. 

“  Put  your  Sulphur  diffolved  by  Oil  of  Turpen- 
u  tine  into  a  pretty  large  retort,  becaufe  the  matter 
“  puffs  up  towards  the  end,  and  diftill  with  a  very 
44  gentle  heat  for  twelve  or  fifteen  days  and  nights. 

«  There  will  come  over  about  two  thirds  of  the 
“  quantity  of  a  colourlefs  Oil  of  Turpentine,  and  at 
«  the  fame  time  a  petty  cmftderable  quantity  of  a 
44  whitifh  ponderous  water,  as  acid  as  good  Spirit 
44  of  Vitriol.  After  this  the  drops  of  Oil  that 
44  come  off  will  begin  to  be  red.  Then  change 
44  your  receiver,  and  increafe  the  fire  gradually  ; 
44  and  in  feven  or  eight  hours  time,  with  a  very 
44  great  heat,  force  off  all  that  will  rife,  ufing  a 
4£  crlafs  retort  for  your  recipient.  At  laft,  moil  of 
44  die  Oil  will  come  over  into  the  receiver  very 
4C  thick  and  high-coloured,  ftill  accompanied  with 
44  a  whitifh  and  very  acid  water.  In  the  retort  will 
44  be  left  a  black  caput  mortuum ,  fpungy  or  foliated, 

44  fliining  and  infipid .  This  caput  mortuum 

44  neither  grows  white,  nor  flames,  nor  waftes  con- 

44  fiderably  in  a  ftrong  fire.  / 

44  The  matter  that  comes  over  into  the  receiver 
44  muff  be  diftilled  again,  with  a  very  gentle  heat 

44  continued  for  feveral  days  and  nights,  in  order 

44  to 
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<c  to  feparate  once  more  the  colourlefs  Oil  and  the 
«  remaining  acid  water,  till  the  Oil  begin  to  come 
cc  off  red.  Then  take  the  retort  from  the  fire,  and 
««  on  the  black  gummy  matter  left  in  it  pour  good 
<c  Spirit  of  Wine  ;  mix  the  whole  well  together, 
««  and  diftill  with  a  very  gentle  heat.  When  this 
“  Spirit  of  Wine  is  come  off,  pour  fome  frefh  on 
cc  the  black  gum  left  in  the  retort,  and  diftill  as 
“  before.  Repeat  this  till  the  Spirit  of  Wine  ceafe 

to  have  a  bad  fmell.” 

There  is  greatrealon  to  believe,  that,  by  the  union 
which  the  Sulphur  contracts  with  the  Oil,  the  cohe- 
fion  of  the  Acid  and  the  Phlogifton,  which  confti- 
tute  that  mineral,  is  confiderably  weakened  ;  and 
that  this  is  what  occafions  the  decompofition  of 
the  Sulphur  fo  manifeft  in  M.  Homberg’s  ana- 
lyfis*  The  inflammable  matter  of  the  Sulphur 
is  fo  incorporated  with  that  of  the  Oil  in  the  folu- 
tion,  that  they  form  together  one  homogeneous 
whole  ;  by  which  means  the  Acid  of  the  Sulphur, 
which  is  of  courfe  difperfed  through  the  whole  li¬ 
quor,  is  not  now  combined  with  the  Phlogifton,  as 
it  was  in  the  Sulphur  before  it  was  blended  with  the 
Oil  ;  that  is,  with  the  pure  Phlogifton  ;  but  with 
that  Phlogifton  which  conftitutes  the  oily  mixture, 
or,  which  is  the  fame  thing,  with  a&ual  Oik  And 
this  is  the  reafon  that  a  compofltion  of  Oil  and  Sul¬ 
phur  yields,  in  diftillation,  nearly  the  fame  princi¬ 
ples  that  a  combination  of  the  fame  Oil  with  the 
Vitriolic  Acid  would  yield. 

We  have  already  feen,  under  the  head  of  Fat 
Oils,  that  when  Oils  are  combined  with  Acids,  if 
this  combination  be  again  decompounded  by  diftil¬ 
lation,  thofe  two  fubftances  cannot  be  obtained  in 
their  original  ftate  *,  but  that  they  are  changed  and 
partly  tiecompofed.  The  cafe  is  the  fame  in  the 
experiment  before  us.  We  firft  get,  by  diftillation, 
a  pretty  confiderable  quantity  of  Oil  of  Turpentine, 

M  2  that 
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that  feems  to  have  fuffettd  no  change  at  all.  This 
firft  Oil  is  that  which  the  adbon  of  fire  feparates 
from  the  Acid  ;  and  this  it  eflfedls  with  fo  much  the 
more  eafe  that,  a  great  quantity  thereof  having 
been  necefifarily  ufed  to  diftblve  a  little  Sulphur,  it 
o-reatly  exceeds  the  quantity  of  Acid  in  the  mixture, 
and  that  the  difbillation  is  ordered  to  be  made  with  a 
very  weak  degree  of  heat  :  for  M.  Homberg  fays  it 
ought  to  be  continued  twelve  or  fifteen  days  and 
nights.  Now  this  manner  of  diftilling,  with  a 
very  gentle  heat,  is  the  moft  cffedtual  means  of  le- 
parating  Oils,  efpecially  light  Efiential  oils,  from 
Acids  $  becaufe  thefe  Oils  rife  in  difbillation  with 
very  little  heat  ;  whereas  the  Acids,  being  much 
more  ponderous,  require  a  great  deal  more. 

The  Oil  that  riles  firft  in  diftillation  appears  in¬ 
deed  to  be  the  fame  with  that  which  was  originally 
ufed  in  the  mixture  -,  but  the  quantity  is  much  final- 
1er  :  firft,  becaufe  fome  part  of  it,  being  combined 
with  the  Acid  of  the  Sulphur,  is  thereby  rendered 
thick  and  heavy,  which  hinders  it  from  rifing  in  this 
firft  diftillation  with  a  very  gentle  heat,  and  is  the 
reafon  that  it  cannot  be  elevated  without  a  much 
ftronger  degree  of  fire.  It  is  this  part  that  after¬ 
wards  come  over  in  the  form  of  a  red  liquor  upon 
encreafing  the  fire. 

The  fécond  came  why  the  quantity  of  Oil  is  lef- 
fcned  is,  that  part  of  it  is  decbmpofed  in  the  opera¬ 
tion.  This  decompofed  part  of  the  Oil  furnilhes 
that  confiderable  quantity  of  water  which  afeends  at 
the  fame  time  with  the  Oil,  or  a  little  after  it,  and 
ferves  for  a  vehicle  to  the  Acid  that  rife»  with  it  in 
this  firft  diftillation  *,  which  Acid,  though  pretty 
ftrong,  is  now  much  more  loaded  with  water  than 
when  it  was  an  ingredient  in  the  combination  of 
Sulphur.  This  acid  water  is  of  a  milky  white  co¬ 
lour,  becaufe  many  Oily  particles  are  fufpended.  and 
diffufed  in  it,  but  not  perfectly  diffolved. 
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The  caput  mcrtuum  that  is  left  in  the  retort,  after 
all  the  red  thick  Oil  is  driven  up  by  a  very  ftrong 
degree  of  fire,  is  a  fort  of  charred  matter,  confift- 
in<y  of  fome  of  the  earth  of  the  Sulphur,  and  of 
the  decompofed  Oil,  united  with  a  Phlogifton, 
which  is  probably  furnifhed  by  both  thefe  fu bilan- 
ces.  This  matter  contains  alfo  a  little  Acid  fixed 
with  it.  This  Acid  re-produces  Sulphur,  or  at 
lead  becomes  fulphureous,  and  flies  off  in  vapours, 
when  the  coal  is  urged  by  a  violent  forge-heat  : 
for  Mr.  Homberg  obferved  that  by  this  means  it 
exhaled  an  odour  of  Sulphur,  and  loft  in  weight. 

This  charred  matter  is  of  a  fingular  nature  ;  for, 
by  being  expofed  to  a  forge- heat,  and  even  to  the 
heat  in  the  focus  of  a  burning- glafs,  it  feemed  to 
fuffer  no  other  change  than  fome  lofs  of  weight,  oc- 
cafioned  by  the  evaporation  of  the  acid  effluvia  car¬ 
ried  off  by  the  heat  ;  for  it  ftill  retained  its  black 
colour,  and  was  neither  confumed  nor  vitrified. 
In  order  to  melt  it,  Mr.  Homberg  was  forced  to 
mix  it  with  Borax.  This  Sait  converted  it  into  a 
glafs  of  a  dark- grey  colour  :  and,  as  there  appeared 
a  little  verdegris  on  the  furface  of  this  glafs  after 
keeping  it  in  a  moift  place,  he  thereby  found  that 
the  Sulphur  he  had  ufed  contained  a  little  Copper. 

We  know  that  the  earth  of  Copper  is  refractory, 
and  that  it  communicates  a  dark  colour  to  matters 
vitrified  along  with  it:  and  perhaps  it  was  the  caufe 
why  the  fixed  matter  in  queftion  retained  itsblackifh 
colour  fo  obffinately,  notwithftanding  the  phlogifton 
that  muff:  have  been  in  it  at  firft  was,  in  all  pro¬ 
bability,  confumed  by  the  violent  ignitions  it  under¬ 
went. 

As  to  the  thick  oily  matter,  called  gummy  by 
Mr.  Homberg,  from  which  he  direefts  Spirit  of 
Wine  to  be  repeatedly  diftilled,  till  it  ceafe  to  have 
a  difagreeable  fmell,  there  is  great  reafon  for  think  ¬ 
ing  it  to  be,  as  we  faid  before,  a  portion  of  the 
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Oil  which  the  Acid  hath  rendered  thick  and  heavy. 
The  Spirit  of  Wine  diffolves  and  carries  up  the  mod 
acid  part,  which  always  hath  a  difagreable  fmell. 

Mr.  Homberg  fays  that  “  the  part  remaining 
cc  after  this,  which  he  calls  the  Gum  of  common  Sul- 
“  phur,  hath  a  pleafant  balfamic  odour;  that  it 
«  partly  diffolves  in  Spirit  of  Wine,  a  hard  refinous 
cc  matter  being  left,  which  will  not  diffolve,  either 
«  in  Spirit  of  Wine,  or  in  the  ftrongeft  lixivium.” 
Of  confequence  therefore  it  is  neither  a  refinous 
matter,  nor  a  fulphur  ;  cc  yet  it  diffolves  perfectly  in 
«  diftilled  Oils.”  What  then  is  this  fingular  body  ? 
It  is  certainly  a  fubjedt  for  very  curious  enquiries.  1  n 
general,  Mr.  Homberg’s  whole  procefs  is  full  of 
interefting  fadls,  and  well  defer ves  to  be  repeated, 
carried  further,  and  carefully  attended  to. 


PROCESS  IV. 

*fo  combine  EJfential  Oils  with  Fixed  /ilk  a  lis. 

^  Starkefs  Soap . 

TAKE  Salt  of  Tartar,  or  any  other  Alkali,  tho* * 
roughly  calcined.  Heat  it  in  a  crucible  till  it 
be  red,  and  in  that  condition  throw  it  into  a  hot 
iron  mortar  :  rub  it  quickly  with  a  very  hot  iron 
peille  ;  and  as  foon  as  it  is  powdered  pour  on  it, 
little  by  little,  nearly  an  equal  quantity  of  Oil  of 
Turpentine.  The  Oil  will  enter  into  the  Salt,  and 
unite  intimately  with  it,  fo  as  to  form  a  hard  pafte. 
Continue  rubbing  this  compofition  with  thæ  peftle, 
in  order  to  complete  the  union  of  the  two  lubftan- 
ces  ;  and,  as  your  Oil  of  Turpentine  dhappears,  add 
more,  which  will  unite  in  the  fame  manner,  and 
give  a  fofter  confiftence  to  the  foapy  rnafs.  You 
may  add  ftill  more  Oil,  according  to  the  confidence 
you  intend  to  give  your  Soap. 
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OBSERVATIONS. 

Essential  Oils  do  not  unite  nearfo  eafily  as  Fat 
Oils  with  Alkalis.  For  this  reafon,  to  make  a  Soap 
with  an  Efiential  Oil,  we  muft  take  a  method  dif¬ 
ferent  from  that  ufed  in  common  foaperies.  For  if 
an  Effential  Oil  be  fubftituted  for  the  Fat  Oil,  in 
the  ordinary  way  of  making  Soap,  far  from  com¬ 
bining  with  the  alkaline  lixivium,  though  ever  fo 
ftrong,  it  will  be  wholly  difiipated  and  vanifh  :  fo 
that,  after  boiling  fome  time,  there  will  be  nothing 
to  be  found  but  the  lye  juft  as  when  firft  put  in, 
only  a  little  more  concentrated. 

The  water,  in  which  the  Alkali  is  diflblved  when 
in  the  form  of  a  lye,  is  the  principal  thing  that 
hinders  the  Salt  from  uniting  with  the  Effential  Oil. 
Water  is  fuch  an  enemy  to  this  union,  that,  if  the 
Alkali  be  ever  fo  little  moift,  the  operation  will  not 
fucceed  ;  even  though  all  the  other  precautions  men¬ 
tioned  in  the  procefs  Ihould  be  exactly  obferved. 

In  order  therefore  to  free  the  Alkali  from  all  hu¬ 
midity,  it  is  neceftary  to  begin  with  making  it  red- 
hot;  and  then,  that  this  Salt,  which  is  very  greedy 
of  moifture,  may  not  imbibe  any  from  the  air  before 
it  be  mixed  with  the  Effential  Oil,  it  muft  not  be 
fuffered  to  cool  ;  but  the  mixture  muft  be  made 
in  a  hot  veffel,  as  foon  as  the  Salt  is  reduced 
to  powder.  When  every  particle  of  the  Salt  is  once 
covered  with  Oil,  you  need  not  fear  its  attra&ing 
any  moifture,  at  lead:  very  quickly,  becaufe  the 
Oil  oppofes  its  admiflion. 

Starkey,  the  firft  Chymift  who  found  the  means 
of  making  Soap  with  an  Effential  Oil,  and  by  whofe 
name  this  kind  of  Soap  is  therefore  called,  made 
ufe  of  a  much  more  tedious  method  than  that  pro- 
pofed  in  our  procefs.  He  began  with  mixing  a 
very  fmall  quantity  of  Oil  with  his  Salt,  and  waited 
till  all  the  Oil  united  therewith  of  its  own  accord, 
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fo  as  to  difappear  entirely,  before  be  added  any  more  ; 
and  thus  protra&ed  his  operation  exceedingly, 
though  in  the  main  it  was  the  fame  with  ours.  The 
method  here  propofed  is  more  expeditious,  and  was 
invented  by  Dr.  Geoffroy. 

Starkey’s  Soap  dilfolves  in  water  much  as  com¬ 
mon  Soap  does,  without  any  fcparation  of  the  Oil  :  and 
by  tfis  mark  it  is  known  to  be  well  made.  It  may 
alfo  be  decompounded,  either  by  diftillation,  or  by 
rnixing  it  with  an  Acid  :  and  its  decomposition,  in 
either  of  thefe  ways,  is  attended  with  nearly  the 
fame  phenomena  as  the  decomposition  of  common 
Soap. 
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Of  the  Substances  obtained  from  Vegeta? 

BLES  BY  MEANS  OF  A  GRADUATED  HEAT,  FROM 
THAT  OF  BOILING  WATER,  TO  THE  STRONGEST 
THAT  CAN  BE  APPLIED  TO  THEM  IN  CLOSE  VES- 
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•  ■  PROCESS  I. 

fÿ  analyze  Vegetable  Subftances  that  yield  neither  a 
Fat  nor  an  Ejfential  OIL  Injlanceâ  in  Guaiacum- 
Wood. 


TAKE  thin  Shavings  of  Guaiacum-Wood,  and 
put  them  into  a  glafs  or  ftone  retort,  leaving 
one  half  thereof  empty.  Set  your  retort  in  a  rever¬ 
berating  furnace,  and  lute  on  a  iarge  glafs  receiver 
having  a  Small  hole  drilled  in  it  ;  Such  as  is  uied  for 

diftilling  the  Mineral  Acids,  Put  a  live  coal  qr 

two 


Practice  of  Chymistry.  169 
two  in  the  furnace,  to  warm  the  veflels  gently  and 
(lowly- 

With  a  degree  of  heat  below  that  or  boiling  wa¬ 
ter,  you  will  fee  drops  of  a  clear  infipid  phlegm 
fall  into  the  receiver.  If  you  raife  the  fire  a  little, 
this  water  will  come  (lightly  acid,  and  begin  to  have 
a  pungent  fmell.  With  a  degree  of  fire  fomewhat 
(froncer,  a  water  will  continue  to  rife  which  will  be 
dill  more  acid,  fmell  ftronger,  and  become  yel- 
Jowifh.  When  the  heat  comes  to  exceed  that  of 
boiling  water,  the  phlegm  that  rifes  will  be  very- 
acid,  high  coloured,  have  a  ftrong  pungent  fmell, 
like  that  of  matters  long  finoked  with  wood  in  a 
chimney,  and  will  be  accompanied  with  a  red,  light 
Oil,  that  will  float  on  the  liquor  in  the  receiver. 

And  now  it  is  neceffary  that  the  operation  be 
carried  on  very  cautioufiy,  and  vent  frequently 
given  to  the  rarefied  air  by  opening  the  final!  hole 
in  the  receiver  -,  fuch  an  incredible  quantity  thereof 
ru  (hjng  out  of  the  Wood,  with  this  degree  of  heat,  as 
may  bnrfi:  the  veflels  to  pieces,  if  not  dilcharged 
from  time  to  time. 

When  this  red,  light  Oil  is  come  over,  and  the 
air  ceafes  to  rufh  out  with  impetuofity,  raile  your 
fire  gradually,  till  the  retort  begin  to  redden.  The 
receiver  will  be  filled  with  denfe  vapours  and  toge¬ 
ther  with  the  watery  liquor,  which  will  then  be  ex¬ 
tremely  acid,  there  will  rife  a  black,  thick,  ponder¬ 
ous  Oil,  which  will  fall  to  the  bottom  of  the  re¬ 
ceiver,  and  ly  under  the  liquor. 

Then  give  the  utmoft  degree  of  heat  ;  that  is, 
the  greatefl  your  furnace  will  allow,  and  your  vef- 
fels  bear.  With  this  exceflive  heat  a  little  more  Oil 
will  rife,  which  will  be  very  ponderous,  as  thick 
and  black  as  pitch  ;  and  the  veflels  will  continue 
full  of  vapours  that  will  not  condenfe. 

At  laft,  when  you  have  kept  the  retort  exceeding 

red  for  a  long  time  in  this  extremity  of  heat,  fo  that 

it 


170  Elements  of  the 

it  begins  to  melt  if  it  be  of  glafs,  and  you  perceive 
nothing  more  come  over,  let  the  fire  go  out  and 
the  veffel  cool.  Then  take  off  your  receiver  :  from 
the  black  Oil  at  bottom  decant  the  acid  liquor  with 
the  red  Oil  floating  on  it,  and  pour  them  both  into 
a  glafs  funnel,  lined  with  brown  filtering  paper, 
and  placed  over  a  bottle.  The  acid  liquor  will  pafs 
through  the  filter  into  the  bottle,  and  the  Oil  will 
be  left  behind,  which  mud  be  kept  by  itfelf  in  a  \ 
feparate  bottle.  Laftly,  into  another  funnel,  prepared 
as  the  former,  pour  the  thick  Oil  remaining  with 
a  little  of  the  acid  liquor  at  the  bottom  of  the 
receiver.  This  liquor  will  filter  off  in  the  fame 
manner,  and  thus  be  feparated  from  the  heavy  Oil. 

In  the  retort  you  will  find  your  Guaiacunvffiav- 
ings,  not  in  the  lead  altered  as  to  their  figure,  but 
light,  friable,  very  black,  fcentlefsand  tadelefs,  eafily 
taking  fire,  and  confuming  without  flame  or  fmoke  : 
in  fnort  you  will  find  them  charred  to  a  perfedl  coal. 

OBSERVATIONS . 

Hitherto  we  have  examined  the  fubdances  that 
may  be  obtained  from  vegetables,  either  without 
the  help  of  fire,  or  with  a  degree  of  heat  not  ex¬ 
ceeding  that  of  boiling  water.  The  analyfis  of 
plants  can  be  carried  no  further  without  a  greater 
degree  of  heat  :  for,  when  the  principle  of  odour 
and  the  effential  oil  of  an  aromatic  plant  are  wholly 
extra&ed  by  the  preceding  procédés,  if  the  didilla- 
tion  be  afterward  continued  without  increafing  the 
heat,  nothing  more  wffi  be  obtained  but  a  little 
Acid  j  which  will  foon  ceafe,  as  a  fmall  part  only 
of  the  quantity  contained  in  the  plant  will  be  elevated  * 
the  red  being"  either  too  ponderous,  or  too  much 
entangled  with  the  other  principles  of  the  body,  to 
rife  with  fo  fmall  a.  degree  of  heat. 

In  order  therefore  to  carry  on  the  decompofition 
of  a  plant,  from  Which  you  have,  by  the  methods  be¬ 
fore 
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fore  propofed,  extracted  all  the  pmciples  it  is  ca¬ 
pable  of  yielding  when  fo  treated  ;  or,  which  comes 
to  the  fame  thing,  in  order  to  analyze  a  vegetable 
matter,  which  affords  neither  an  expreffed  nor  an 
effential  oil,  it  muft  be  diftilled  in  a  retort  with  a 
naked  fire,  as  dire&ed  in  the  procefs,  and  be  made 
to  undergo  all  the  degrees  of  heat  fucceffively,  from 
that  of  boiling  water  to  the  higheft  that  can  be  raifed 

in  a  reverberating  furnace. 

A  heat  inferiour  to  that  of  boiling  water,  with 
which  we  muft  begin  in  order  to  warm  the  veffel 
gradually,  brings  nothing  over,  as  hath  been  faid, 
but  an  infipid  water,  deftitute  of  all  Acidity,  r  By 
increafing  it  nearly  to  the  degree  of  boiling  water, 
the  diftilled  water  comes  to  be  flightly  acid. 

When  the  heat  is  made  a  little  ftronger  than  that 
which  is  neceftary  for  the  elevation  ofan  Effential  Oil, 
the  Acidity  of  the  water  that  comes  off  is  much  more 
eonftderable.  It* hath  now  both  colour  and  fmell, 
and  there  rifes  with  it  a  red,  light  Oil,  that  floats 
on  the  liquor  in  the  receiver.  This  is  not  an  Ef¬ 
fential  Oil  *  it  hath  none  of  the  odour  of  the  plant. 
Though  fo  light  as  to  float  on  water,  yet  it  will  not  '  • 
rife  with  the  degree  of  heat  that  raifes  Effential  Oils, 
even  thofe  that  much  furpafs  it  in  gravity,  and  will 
not  fwim  on  water  as  they  do.  This  proves  that  the 
eafe  or  difficulty,  with  wffiich  a  particular  degree  of 
heat  raifes  any  lubftance  in  diftillatjon,  doth  not  de¬ 
pend  altogether  on  its  gravity  :  its  dilatability,  or 
the  volatile  nature  of  the  matters  with  which  it  is 
fo  clofely  united  as  not  to  be  feparated  from  them 
by  diftillation,  may  probably  contribute  greatly  to 
produce  this  effeét. 

It  is  very  furprifing  that  a  fubftance  fo  hard,  fo 
compadt,  fo  dry,  in  appearance,  as  Guaiacum-wood, 
fhould  yield  fuch  a  large  quantity  of  water  by  diftil- 
lation  ;  and  it  is  equally  fo  that  it  ffiould  difeharge 
fo  much  air,  and  with  fo  much  impetuofity,  as  no¬ 
thing 
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thing  but  experience  could  render  credible.  We 
have,  in  the  procefs,  diredted  the  precautions  to  be 
taken  when  this  air,  from  being  prodigiously  con- 
denfed  in  the  body  of  which  it  made  a  part,  is  fet  at 
large,  ruShes  out  of  confinement,  and  expands 
with  all  its  natural  elasticity.  From  this  air  arifes 
the  greateft  danger  attending  the  operation. 

It  hath  been  remarked  that  the  heaviest  and  moft 
compadt  woods  yield  the  molt  air  in  distillation  : 
and  accordingly  Guaiacum-wood,  which  we  have 
chofen  for  an  inftance,  as  exceeding  almoSt  all  others 
in  hardnefs  and  weight,  difcharges  a  vaft  quantity 
of  air  when  analyzed. 

The  thick,  burnt,  empyreumatic  Oil,  that  comes 
over  laft  in  this  distillation,  is  heavier  than  water; 
on  account,  probably,  of  the  great  quantity  of  Acid 
with  which  it  is  replete.  The  two  kinds  of  Oil  ob¬ 
tained  in  this  analyfis  may  be  redtified,  by  diltilling 
them  a  fécond  time,  or  rather  feveral  times;  by 
which  means  they  will  become  lighter  and  more 
fluid,  as  we  have  feen  happen  to  Fat  and  ESTential 
Oils.  In  general,  all  thick,  heavy  Oils  constantly 
owe  thefe  qualities  to  an  Acid  united  with  them  ; 
and  it  is  by  being  freed  from  feme  of  that  Acid  in 
distillation,  that  they  always  acquire  a  greater  de¬ 
gree  of  lightnefs  and  fluidity  from  that  operation. 
To  thefe  laws  ail  vegetable  Oils  are  fubjedt,  of  what 
nature  foever  they  be. 

The  analysis  of  a  vegetable  fubftance,  exhibited 
above,  Shews  what  may  be  obtained  from  them, 
when  distilled  in  clofe  veflels,  with  a  graduated  heat, 
from  that  of  boiling  water,  to  that  which  converts 
the  mrxt  to  a  perfedt  coal  ;  viz.  Phlegm,  an  Acid, 
a  light  Oil,  much  Air,  and  a  thick  Oil.  But  this 
analyfis  is  far  from  being  a  complete  one  :  it  may  be 
carried  much  farther,  and  made  more  perfedt. 

None  of  the  principles  obtained  by  this  analyfis 
are  pure,  Ample,  and  thoroughly  feparated  from 

the 
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the  reft.  They  are  ftill  in  fome  meafure  blended  all 
together  :  their  reparation  is  but  begun  ;  and  each 
requires  a  fécond  and  more  accurate  analyfis,  to  re¬ 
duce  it  to  the  greateft  degree  of  purity  of  which  it 
is  capable.  The  Oil  and  the  Acid  chiefly  merit  fo 
much  pains. 

A  great  deal  of  the  Acid  of  the  plant  remains, 
as  was  faid,  combined  with  the  two  forts  of  Oil 
here  obtained  ;  which  we  have  reafon  to  think  dif¬ 
fer  no  otherwife  from  one  another,  than  as  there  is 
more  or  lefs  Acid  united  with  each.  The  bell:  way 
of  freeing  thefe  Oils  from  their  redundant  Acid  is 
to  diftill  them  frequently  from  Alkalis  and  Abforb- 
ents.  Some  of  our  beft  Chymifls  have  taken 
this  pains  with  feveral  forts  of  Oils  ;  but  the  me¬ 
thod  might  be  ftill  extended,  and  the  operation 
carried  further  than  hath  yet  been  done. 

The  Acid  is  in  the  fame  circumftances  nearly  as 
the  Oil.  The  firft  that  rifes  is  mortified  with  much 
water,  to  which  it  owes  a  good  deal  of  its  volatility. 
That  which  comes  over  laft  is  much  more  concen¬ 
trated,  and  confequently  heavier  -,  yet  it  is  ftill  very 
aqueous.  It  might  be  freed  in  a  great  meafure 
from  this  adventitious  water,  and  fo  rendered  much 
ftronger  -,  which  would  give  us  a  better  opportunity 
to  difcover  its  nature  and  properties,  of  which  we 
know  but  very  little. 

Water  is  not  the  only  heterogeneous  fubftance 
that  difguifes  the  vegetable  Acid  :  a  pretty  confide- 
rable  quantity  of  the  Oil  of  the  plant  is  alfo  com¬ 
bined  with  it,  and  contaminates  its  purity.  The 
proof  of  this  is,  that,  when  thefe  Acids  are  kept, 
in  the  fame  condition  in  which  they  firft  come  over, 
for  any  length  of  time,  in  a  glafs  veflel,  they  gra¬ 
dually  depofite,  on  the  bottom  and  flde-s  of  the  vef- 
fel,  an  oily  incruftation,  which  grows  thicker  and 
thicker  the  longer  it  ftands  ;  and,  as  this  oily  mat- 
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ter  feparates  from  it,  the  Acid  liquor  appears  left 
unCtuous  and  faponaceous* 

A  very  good  way  to  feparate  this  Oil  more  ef¬ 
fectually  from  the  Acid  is  to  combine  the  whole 
with  abforbents,  and  abftraCt  the  Oil  again  by  dift il¬ 
lation.  By  this  means  a  very  fenfible  quantity  of 
Oil  may  be  feparated  that  was  not  perceived  before. 
On  this  occafion  it  is  proper  to  remark  that  the  Oil 
thus  united  with  the  vegetable  Acid  is  perfectly  dif- 
folved  by  it  ;  feeing  it  is  thereby  rendered  mifcible 
with  water,  fo  that  it  doth  not,  like  Alkaline  foaps, 
in  the  leaft  obfcure  its  limpidity,  or  give  it  a  milky 
call  :  for  thefe  aqueous,  oily  Acids  are  very  tranf* 
parent  \  efpecially  after  they  have  flood  for  fome 
time. 

The  air,  that  is  difeharged  with  impetuofity  in 
the  operation,  and  muft  be  let  out,  is  loaded  with 
many  particles  of  Acid  and  Oil  reduced  to  vapours, 
which  it  carries  off-,  and  by  this  means  the  quantity 
of  the  principles  extracted  from  the  mixt  cannot  be 
accurately  determined  :  nor  are  the  vapours,  of 
which  the  veflels  remain  full  after  the  operation,  any 
other  than  particles  of  Acid  and  Oil,  which  the  vi¬ 
olence  of  the  fire  hath  rarefied  exceedingly,  and 
which  do  not  eafily  condenfe. 

If  we  diftill  in  this  manner  a  vegetable  aromatic 
fubftance,  which  of  courfe  contains  an  Eflential  Oil, 
provided  it  hath  not  been  previoufly  extracted  by 
the  appropriated  procefs,  this  Effential  Oil  will  rife 
firft,  as  foon  as  the  diftilling  veffel  acquires  the  heat 
of  boiling  water  :  but  its  feent  will  not  be  near  fo 
fweet  or  grateful,  as  if  it  were  diftilled  in  the  man¬ 
ner  before  directed  as  propereft  for  it.  On  the  con¬ 
trary,  it  will  have  an  empyreumatic  fmell  :  becaufe 
in  this  way  it  is  impoffible  to  avoid  fcorching,  and 
half-burning  fome  of  the  matter  diftilled  -,  efpecially 
that  part  of  it  which  touches  the  fides  of  the  retort. 
Moreover,  the  very  fame  equable  degree  of  heat  can 

3  hardly 
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hardly  be  kept  up  with  a  naked  fire.  The  Effentiai 
Oil  therefore,  though  it  rifes  firft,  will  not  be  pure,  but 
contaminated  with  a  mixture  of  the  empyreumatic 
Oil  that  firft  comes  over,  and  will  be  confounded 
therewith. 

If  a  fubftance  abounding  with  Fat  Oil,  that  hath 
not  been  expreffed  from  it,  be  diftilled  according  to  - 
the  prefent  procefs,  it  will  yield  no  Fat  Oil  by  diftii- 
lation  -,  but  only  much  more  of  the  firft  clear  Oil, 
and  of  the  fécond  thick  Oil,  than  if  all  the  Fat  Oil 
it  would  have  afforded  had  been  firft  drawn  off  by 
expreftion  :  for  as  the  Fat  Oil  will  not  rife  in  dift il¬ 
lation,  without  a  degree  of  heat  greater  than  that  of 
boiling  water,  neither  can  it  endure  fuch  a  degree 
of  heat  without  changing  its  nature,  without  lofing 
that  mildnefs,  and,  in  a  great  meafure,  that  undtu- 
ofity  which  is  natural  to  it.  It  will  therefore  be 
confounded  with  the  other  empyreumatic  Oil,  which,, 
in  all  probability,  would  itfelf  be  no  other  than  a 
Fat  Oil,  if  it  could  be  wholly  extradted,  without 
the  aid  of  fire,  from  the  vegetable  fubftances  con¬ 
taining  it. 

Moft  vegetable  fubftances,  when  diftilled  with  a 
ftrong  fire,  yield  the  fame  principles  with  that  which 
we  have  chofen  for  an  inftance.  Entire  plants  of 
this  kind,  thofe  from  which  the  odorous  principle, 
the  Effentiai  Oil,  or  the  Fat  Oil,  hath  been  drawn, 
thofe  of  which  extracts  have  been  made  by  infufion 
or  decodtion,  or  the  extracts  themfelves  ;  all  fuch 
matters  being  diftilled  yield  a  Phlegm,  an  Acid,  a 
thin  Oil,  Air,  and  a  thick  Oil  ;  and  the  products 
of  their  feveral  analyfes  differ  from  each  other,  only 
on  account  of  the  different  quantity  or  proportion 
that  each  contains  of  the  principles  here  enumerated. 

But  there  are  many  other  plants,  which,  befides 
thefe  fubftances,  yield  alfo  a  confiderable  quantity  of 
a  Volatile  Alkaline  Salt.  This  property  is  poffeffed 
chiefly  by  that  tribe  of  plants  which  is  diftingnilhed 
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by  having  cruciform  flowers  ;  among  which  there 
are  fome  that  being  analyzed  greatly  refemble  ani¬ 
mal  matters*  We  fhall  now  analyze  one  of  thefe  ; 
Muftard-feed  for  inftance. 


PROCESS  IL 

To  analyze  a  vegetable  Subftance  which  yields  the 
fame  principles  as  are  obtained  from  Animal  mat¬ 
ters  :  inftanced  in  Muftard-feed . 

II  7  I T PI  an  apparatus  like  that  of  the  preced- 
VV  *ng  procefs,  and  with  the  fame  fire,  diftill 
Muftard-leed.  With  a  degree  of  heat,  inferiour  to 
that  of  boiling  water,  there  will  come  over  a  phlegm 
fomewhat  coloured,  and  impregnated  with  a  Vola¬ 
tile  Alkaline  Salt,  With  a  degree  of  heat,  greater 
than  that  of  boiling  water,  the  fame  kind  of  phlegm, 
impregnated  with  the  fame  Salt,  will  continue  to 
come  over  ;  but  it  will  be  much  higher  coloured* 
and  will  be  accompanied  with  a  light  Oil.  At  this 
time  a  confiderable  quantity  of  air  is  difcharged  ; 
with  regard  to  which  the  fame  precautions  muft  be 
taken  as  in  diftilling  Guaiacum. 

If  the  fire  be  gradually  raifed,  there  will  come  over 
a  black  thick  Oil,  lighter  however  than  water  ; 
and  at  the  fame  time  vapours  will  rife,  and,  condenfing 
on  the  Tides  oOhe  receiver,  form  into  fprigs  or  rami¬ 
fications.  This  is  a  Volatile  Alkaline  Salt,  in  a  con¬ 
crete  form,  like  that  of  Animals,  as  we  fhall  here¬ 
after  fee.  Thefe  vapours  are  much  whiter  than 
thofe  of  Guaiacum. 

When  you  have  thus  drawn  off,  with  a  very 
ftrong  fire,  all  the  Volatile  Alkali  and  thick  Oil 
contained  in  the  fubjedl,  there  will  be  nothing  left 
in  the  retort  but  a  fort  of  coal,  from  which  a  (mall 
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quantity  of  Phofphorus  may  be  obtained,  provided 
the  retort  you  employ  for  that  purpofe  be  good 
enough  to  Hand  a  very  violent  heat. 

OBSERVATIONS . 

Mustard-seed  furnifties  us  with  an  inftance  of 
a  vegetable,  from  which  we  obtain,  by  analyzing 
it,  the  very  fame  principles  that  animal  matters 
yield.  Inftead  of  getting  an  Acid  from  it,  we 
obtain  only  a  Volatile  Alkali  ;  probably  becaufe  the 
Acid,  which  originally  enters  into  the  compofition 
of  this  kind  of  vegetables,  as  well  as  of  all  others,  un¬ 
dergoes  in  palling  through  their  {trainers,  and  mix¬ 
ing  with  their  juices,  fuch  alterations  as  it  fuffers 
when  it  enters  into  the  compofition  of  animals  : 
that  is,  it  combines  with  fome  of  their  Earth  and 
of  their  Oil,  in  fuch  a  manner  as  to  be  changed  into 
a  Volatile  Alkali,  or  at  lealt  difpofed  to  be  con¬ 
verted  into  one  with  the  aid  of  fire. 

We  fhall  not  here  fpeakof  the  manner  of  feparating 
and  depurating  the  principles  obtained  by  this  procels  ; 
but  referve  it  for  the  analyfis  of  animals,  which 
is  ahfolutely  the  fame.  We  fhall  content  ourfelves 
with  obferving  that  the  firlt  Volatile  Alkali,  which 
rifes  at  the  beginning  of  the  operation  together  with 
the  phlegm,  in  a  degree  of  heat  below  that  of  boil¬ 
ing  water,  differs  from  that  which  doth  not  come 
over  till  towards  the  end  of  the  diftillation,  when 
the  laft  thick  Oil  afcends.  The  different  times, 
and  different  degrees  of  heat,  in  which  thefe  two 
Alkalis  rife,  fhew  that  the  former  exifts  adtually 
and  perfedlly  in  the  plant  -,  but  that  the  latter  is  ge¬ 
nerated  during  the  diftillation,  and  is  the  prqdudt 
of  the  fire,  which  combines  together  the  materials 
whereof  it  is  compofed. 

Vegetables,  that  thus  yield  a  Volatile  Alkali 
with  a  heat  lefs  than  that  of  boiling  water,  irritate 
Vol.  IL  N  the 
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the  organ  of  fmelling,  affecting  it  with  a  fenfation 
of  acrimony  ;  and  the  effluvia,  which  rife  from  them 
when  brui  led,  make  the  eyes  fmart  fo  as  to  draw 
tears  from  them  in  abundance.  Several  of  thefe 
matters,  being  only  bruifed,  effervefce  with  Acids  : 
effe&s  producible  only  by  a  very  Volatile  Alkaline 
principle. 

This  is  that  Alkali,  the  lighted  of  all  the  prin¬ 
ciples  that  can  be  extradited  from  bodies,  which  riles 
firft  in  our  diftillation  along  with  the  phlegm,  and 
with  a  degree  of  heat  much  inferiour  to  that  of  boil¬ 
ing  water.  As  the  phlegm  with  which  it  rifes  is 
very  copious,  it  is  diffolved  thereby-,  which  is <the 
reafon  it  doth  not  appear  in  a  concrete  form.  To 
this  water  it  gives  a  flight  yeilowiffl  tinge,  becaufe 
it  is  impure  and  oily.  The  faline  Alkaline  pro¬ 
perties  of  this  liquor  have  procured  it  the  title  of  a 
Volatile  Spirit.  This  Volatile  Alkali,  which  exifts 
naturally  and  perfectly  formed  in  Muftard-feed,  Oni¬ 
ons,  Garlick,  Greffes,  and  other  fuch  vegetables,  con- 
ffitutes  a  difference  between  them  and  animal  fub- 
dances,  which  contain  only  the  materials  requifite 
to  form  a  Volatile  Alkali,  but  none  ready  formed, 
unlefs  they  have  undergone  the  putrid  fermentation. 

The  fécond  Volatile  Alkali,  which  riles  in  our 
diftillation,  but  not  without  a  very  ftrong  degree  of 
fire,  and  at  the  fame  time  with  the  laft  thick  Oil, 
feems  to  be  a  production  of  the  fire  -,  for  if  it  were 
already  formed  in  the  mixt,  as  the  other  is,  it  would 
rife  with  the  fame  heat,  and  at  the  fame  time,  be¬ 
ing  equally  volatile.  It  is  not  impoffible,  however, 
that  it  may  exift  perfectly  formed  in  the  plant  ;  but, 
having  contracted  an  union  with  fome  Acid,  and 
therewith  compofing  an  Ammoniacal  Salt,  it  may  by 
that  means  be  hindered  from  rifing  fo  readily  as  is 
agreeable  to  its  natural  volatility. 

The  Phofphorus  obtained  by  a  violent  fire,  from 

the  caput  mortuum  of  this  diftillation,  feems  to  throw 
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a  light  of  probability  on  this  conjecture.  There  is 
certainly  a  great  deal  of  Acid  in  the  compofition  of 
Phofphorus.  Perhaps  this  Acid  was  originally  com¬ 
bined  with  our  fécond  Volatile  Alkali,  and  formed 
therewith,  as  was  faid,  a  fort  of  Sal  Ammoniac. 
Moreover,  almoft  all  the  plants,  that  yield  a  Vola¬ 
tile  Alkali  by  difliliation,  yield  alfo  a  confiderable 
quantity  of  Acid  ;  which  may  perhaps  be  the  re¬ 
mains  of  fuch  a  Sal  Ammoniac  decompofed  by  the 
operation.  This  is  a  fubjeCt  for  curious  and  ufeful 
enquiries.  The  fécond  Volatile  Alkali  appears  in  a 
concrete  form,  becaufe  very  little  phlegm  comes 
over  along  with  it  -,  fo  that  the  vapours  thereof  are 
not  fufficient  to  diffolve  it,  as  they  did  the  firft. 


CHAP.  VIT 

Of  THE  SUBSTANCES  OBTAINED  FROM  VEGETABLES 

by  Combustion. 


PROCESS  I. 

T 0  'procure  a  Fixed  C  au  flic  Alkaline  Salt  from  a 
Vegetable  fubftance ,  by  burning  it  in  the  open  air . 

ripA  K  E  any  vegetable  matter  whatever  ;  fet  it 
on  fire,  and  let  it  burn  in  the  open  air  till  it 
be  wholly  reduced  to  allies.  On  thefe  afhes  pour  a 
quantity  of  boiling  water  fufficient  to  drench  them 
thoroughly.  Filter  the  liquor  in  order  to  feparate 
the  earthy  parts  ;  and  evaporate  your  lye  to  drynefs, 
ftfcring  it  inceffantly -,  and  you  will  have  a  yeliow- 
iffi-white  Salt. 

Put  this  Salt  in  a  crucible  ;  fet  it  in  a  melting  fur¬ 
nace,  and  make  a  moderate  fire,  fo  as  not  to  fufe 

N  2  the 
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the  Salt.  It  will  turn  fir  ft  of  a  blue-grey  colour, 
afterwards  of  a  blue-green,  and  at  laft  redifh.  Put 
on  the  dome  of  the  furnace  -,  fill  it  with  coals  -,  make 
your  fire  ftrong  enough  to  melt 'the  Salt,  and  keep 
it  in  fufion  for  an  hour,  or  an  hour  and  half.  Then 
pour  it  into  a  heated  rpetal  mortar  -,  pound  it  while 
it  is  red-hot  -,  put  it,  as  foon  as  poftibie,  into  a 
glafs  bottle,  fir  ft  made  very  hot  and  dry,  and  fhut 
it  up  clofe  with  a  glafs  ftopple  rubbed  with  emery. 
By  this  means  you  will  have  the  pure  Fixed  Alkali 
of  the  vegetable  fubftance  you  burnt. 

OBSERVATIONS. 

Burning  a  vegetable  fubftance  in  the  open  air  is 
a  kind  of  violent  and  rapid  analyfis  made  by  fire, 
which  feparates,  refolves,  and  decompofes  feveral  of 
its  principles. 

When  any  Wood  or  plant  is  laid  on  a  quick  fire, 
there  afcends  from  it  immediately  an  aqueous  fmoke, 
which  confifts  of  little  more  than  phlegm  ;  but  this 
fmoke  foon  becomes  thicker  and  blacker  :  it  is  then 
pungent,  draws  tears  from  one’s  eyes,  and  excites  a 
cough  if  drawn  into  the  lungs  with  the  breath.  Thefe 
eflfeds  arife  from  its  being  replete  with  the  Acid, 
and  feme  of  the  Oil,  of  the  vegetable  converted 
into  vapours.  Soon  after  this  the  fmoke  grows  ex¬ 
ceeding  black  and  thick  :  it  is  now  ftili  more  acrid, 
and  the  plant  turns  black.  Its  ftrongeft  Acid  and 
laft  thick  Oil  are  now  difeharged  with  impetu- 
ofity. 

This  rarefied  Oil  being  heated  red-hot  fuddenly 
takes  fire  and  flames.  The  vegetable  burns  and 
deflagrates  rapidly,  till  all  its  Oil  is  corrfumed. 
Then  the  flame  ceafes  -,  and  nothing  remains  but  a 
coal,  like  that  found  in  a  retort  after  all  the  princi¬ 
ples  of  a  plant  have  been  extraded  by  the  force 
of  fire.  But  this  coal  having  a  free  communication 

■  with  the  air,  which  is  abfolutely  neceffary  to  keep  a 

com- 
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combuftible  burning,  continues  to  be  red,  fparkles, 
and  waftes  till  all  its  phlogifton  is  diftipated  and  de¬ 
stroyed.  After  this  nothing  remains  but  the  Earth 
and  Fixed  Salt  of  the  vegetable  -,  which  mixed  to¬ 
gether  form  what  we  call  the  Afhes.  Water,  which 
is  the  natural  folvent  of  Salts,  takes  up  every  thing 
of  that  kind  that  is  contained  in  the  afhes  -,  fo  that 
by  lixiviating  them,  as  directed,  all  the  Salt  is  ex¬ 
tracted,  and  nothing  left  but  the  pure  earth  of  the 
mixt  which  is  thus  decompofed. 

The  phenomena  obferved  in  the  burning  of  a  ve¬ 
getable  fubftance,  and  the  production  thereby  of  a 
Fixed  Alkali,  feem  to  prove  that  this  Salt  is  the 
work  of  the  fire  ;  that  it  did  not  exift  in  the  plant 
before  it  was  burnt  -,  that  the  plant  only  contained 
materials  adapted  to  form  this  Salt  ;  and  that  this 
Salt  is  no  other  than  a  combination  of  lome  of  the 
Acid,  united  with  a  portion  of  Earth,  by  means  of 
the  igneous  motion. 

In  the  firft  place  5  a  Fixed  Alkali  may  be  obtained 
by  lixiviation  from  the  afhes  of  all  vegetable  mat¬ 
ters  that  contain  an  Acid,  Earth,  and  Phlogifton, 
in  due  proportion.  Thus  Effential  Salts  ;  the  fub¬ 
ftance  of  extracts  made  by  trituration,  infufion,  or 
decoblion;  wood  coals  burnt  to  afhes  ;  all  yield 
a  quantity  of  this  Salt  in  proportion  to  the  quantity 
of  Acid  and  Earth  contained  in  them. 

Secondly  *,  Fat,  Effential,  and  Empyreumatic  Oils 
afford,  when  burnt,  Rich  a  fmali  quantity  of  Fixed 
Alkali  as  is  Scarce  perceptible*,  becaufe  they  contain 
but  little  Acid,  and  ftill  lefs  Earth  :  andthefe  fame 
Oils,  when  rectified  by  repeated  diftiilations,  and 
then  burnt,  leave  ftill  lefs  of  this  Salt  ;  becaufe  they 
are  Separated  by  reblihcation  from  molt  of  the  Acid, 
together  with  the  fmali  matter  of  Earth  contained  in 
them. 

Thirdly  -,  thofe  vegetable  matters  which  being 
analyzed  furnifh  a  great  deal  of  Volatile  Alkali, 
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y  ici  d  but  very  little  Fixed  Alkali  -,  becaufe  a  great 
deal  of  their  Acid  is  employed  in  forming  the  Vo¬ 
latile  Alkali,  which  is  diOipated  by  burning  me 
plant  :  and  for  the  fame  reafon  thofe  which  in  emu¬ 
lation  afford  only  a  Volatile  Alkali,  and  no  Acid, 
leave  in  their  afhes  little  or  no  Fixed  Alkali^  as  is 
the  very  cafe  with  animal  matter^. 

Fourthly,  and  laftly  ;  the  afhes  of  plants  that 
have  been  long  fteeped  in  water,  and  from  which 
infufions  and  decodtions  have  been  made,  always 
contain  the  lefs  Alkali  the  longer  they  have  been 
infufed  or  boiled,  and  the  more  water  they  were 
infufed  or  boiled  in  -,  becaufe  water  diffolves  and  car¬ 
ries  off  their  Acid.  It  is  for  this  reafon  that  the 
allies  of  float-wood  are  much  lefs  faline  than  thofe 
of  green  wood.  Boerhaave  allures  us,  in  his  Chy- 
miftry,  that  having  exhaufted  Rofemary  by  repeated 
decoftions,  and  having  afterwards  boiled  the  plant 
thus  treated,  the  alhes  produced  by  it  Ihewed  not 
the  leaft  fio-n  of  a  Fixed  Alkali.  Fie  fays  that,  in 
order  to  exhauft  thoroughly  all  the  fahne  matters 
contained  in  Rofemary,  he  was  obliged  to  decoft 
it  no  lefs  than  twenty  times  fucceffively,  with  frefli 
water  every  time,  and  never  ceafed  boiling  it  in  this 
manner,  till  he  was  fure  that  the  water,  by  boiling 
the  plant  in  it  for  a  long  time,  took  up  from  it  no 
kind  of  matter  whatever  that  in  the  lealt  ar- 
fefted  its  purity  :  fo  that  the  water  of  his  lad  decoc¬ 
tion  had  abfolutely  no  fmell,  tafte,  or  colour -,  but 
was  in  Ihort  precifely  the  fame  as  before  he  uied  it 
for  the  decoâion.  The  fame  Author  obierves  that 
h;s  plant,  after  having  been  exhaufted  in  this  man¬ 
ner,  and  having  fuffered  fuch  continued  boiling, 
retained  neverthelefs  its  perfedf  external  foim  -,  that 
from  beino-  green  at  firft  it  became  brown,  and  mnk 
to  the  bottom  of  the  water,  inftead  of  floating  there, 
en  as  it  did  before  decodtion. 


If 
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If,  in  re-iterating  this  beautiful  experiment  of  Mr. 
Boerhaave’s,  you  fhould  not  lucceeci  as  you  exped, 
you  mu  ft  not  therefore  accufe  this  great  man  of  hav¬ 
ing  been  miftaken  on  this  occafton  *,  feeing  it  is  very 
difficult,  not  to  fay  impoftible,  to  afcertain  exadly, 
from  the  account  he  hath  given  of  his  experiment, 
ail  that  is  neceffary  to  its  perfect  fuccefs  :  for  he 
hath  not  fpecihed  either  the  duration  of  the  codions 
which  he  made  the  Rofemary  undergo,  or  the  quan¬ 
tity  of  water  he  employed  in  each  ;  whereas  a  dif¬ 
ference  in  either  of  thefe  may  occafion  a  vafi:  dif¬ 
ference  in  the  refult.  It  is  evident  that  if  five  or 
fix  pounds  of  water  be  ufed  for  each  codion  of  a 
pound  of  Rofemary,  and  be  kept  boiling  for  two 
or  three  hours,  the  plant  will  not  be  near  fo  much 
exhaufted  by  being  fo  treated,  as  if  the  fame  quan¬ 
tity  thereof  were  kept  boiling  for  lèverai  days  in 
forty  or  fifty  quarts  of  water. 

Indeed,  thefe  points  feem,  in  fome  meafure,  to 
be  determined  by  what  he  fays  of  the  quality  which 
the  water  of  the  lafb  decodion  ought  to  have.  But 
the  fame  objedions  occur  here  alfo  ;  nay,  the  two 
circumftances  of  the  quantity  of  water  and  the  dura¬ 
tion  of  the  boiling,  have  the  greateft:  influence  here  : 
for  the  more  a  plant  is  exhaufted  of  its  Salts,  the 
more  difficult  it  becomes  for  the  water  to  diffolve  and 
feparate  the  fmall  quantity  thereof  that  remains 
united  with  the  tenacious  Oil-,  and  confequenjtly  it 
may  happen  that  this  laft  water,  after  the  plant  hath 
boiled  in  it  five  or  fix  hours,  ftiall  appear  inlipid, 
fcentlefs,colourlefs  -,  and  yet  that  a  much  greater  quan¬ 
tity  of  water,  but  reduced  by  longer  boiling  to  the 
fame  quantity  with  that  which  hath  been  boiled  but 
five  or  fix  hours,  ftiall  have  acquired  both  take  and 
colour  i  in  a  word,  fhew  that  it  hath  taken  up  fome 
of  the  principles  of  the  plant.  It  may  alio  happen, 
that,  a  fmall  portion  of  faline  matter  being  diffufed 
through  a  large  quantity  of  water,  after  long  con- 

N  4  tiitued 
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tinued  coction,  {hall  not  be  perceptible  either  to  the 
tafte  or  to  the  eye  ;  but  that  the  very  fame  portion 
of  faline  matter  lhall  become  very  fenfible,  when 
the  quantity  of  water  in  which  it  is  loft,  as  it  were, 
is  fufficiently  leffened  by  evaporation 

Hence,  if  we  would  make  fure  of  fulfilling  the 
conditions  required  by  Mr.  Boerhaave,  the  laft  de- 
codion  of  the  plant  muft  be  made  in  a  much  greater 
quantity  of  water,  and  continued  for  a  much  longer 
time,  than  may  perhaps  be  imagined,  or  perhaps 
eafily  determined  ;  and  this  decoftion  being  eva¬ 
porated  to  any  degree  you  pleafe,  muft  have  neither 
tafte,  fmell,  nor  colour  ;  in  Ihort  it  muft  from  firft 
to  laft  remain  perfectly  like  pure  water.  In  other 
words,  it  is  very  difficult  to  attain  to  any  certainty 

In  this  matter.  _ . ,  , 

Though  what  hath  hitherto  been  laid,  about  pro- 

curincr  the  Fixed  Alkali  of  plants  by  combuftion, 
feems°to  prove  that  this  Salt  is  wholly  the  produc¬ 
tion  of  the  fire,  yet  it  muft  not  be  afterted  that  no 
part  thereof  pre-exifted  formally  in  the  plant  before 
it  was  burnt.  On  the  contrary,  it  is  certain  that, 
amongft  the  faline  matters  found  in  the  composition 
of  plants,  there  are  true  Neutral  Salts  whofe  bafis 
is  a  Fixed  Alkali  ;  but  this  Alkali  being  combined 
with  an  Acid  difeovers  none  of  its  properties,  and 
never  appears  in  its  true  form  till  the  Neutral 
of  which  it  makes  a  part  is  decompofed  by  combufti¬ 
on.  The  cafe  of  Sea-plants,  all  of  which  contain  Sea- 
falt,  and  when  burnt  yield  an  Alkaline  Salt  perfedly 
refembling  the  bafis  of  Sea-falt,  feems  to  decide  this 


'  If,  in  lixiviating  the  allies  of  a  plant,  to  diffolve 
and  wafh  out  its  Alkali,  you  intend  that  nothing 
fhould  be  left  but  an  abfolutely  pure  earth,  fit  for 
making  cupels,  you  muft  not  be  contented  with 
ore  ablution  onlv,  even  with  a  large  quantity  of 
water;  becaufe  the  affies  continue  drenched  with 
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the  water  in  which  the  Salts  are  diffolved,  and  con- 
fequently,  when  this  water  is  evaporated,  feme  of 
the  Salts  will  be  left  with  the  earth.  Therefore,  if 
this  be  your  view,  you  mult  wafh  it  three  or  four 
feveral  times,  ufing  frefh  water  every  time.  . 

The  water  impregnated  with  the  Alkali  cannot 
be  evaporated  without  a  confiderable  lofs  of  Sait, 
efpecially  if  it  be  violently  boiled  ;  becaufe  the  wa¬ 
ter  with*  which  it  is  clofely  united  carries  off  part  of 
it.  In  confequence  of  this  intimate  union,  it  is 
very  difficult,  when  the  evaporation  is  near  finifhed, 
and  but  a  little  water  left,  to  dry  the  Salt  perfedly, 
becaufe  it  pertinacioufly  retains  this  laft  portion  of 
humidity. 

The  Alkali  obtained  from  the  allies  of  a  burnt 
plant  is  not  perfedly  pure  :  it  is  contaminated  with 
a  fmall  mixture  of  fatty  matters,  which  were  pro¬ 
bably  defended  thereby  againft  the  adion  ot  the  fire, 
and  which  render  it  fomewhat  faponaceous.  In  order 
to  free  it  from  this  extraneous  matter,  and  to  lender 
it  very  cau flic,  it  muff  be  calcined  a  longtime  in  a 
crucible,  but  without  melting  it  at  fiiff .  becaule  it 
is  with  this  Salt  as  with  moil  metallic  matters, 
which  are  fooner  and  more  eafily  deprived  of  their 
phiogiilon  by  being  calcined  without  melting,  pro¬ 
vided  they  be  comminuted  into  fmall  particles,  than 
when  they  are  in  fufion  ;  all  melted  matters  having 
but  a  fmall  furface  expofed  to  the  air,  by  the  con- 
tad:  of  which  the  evaporation  of  any  thing  what¬ 
ever  is  exceedingly  promoted.  It  was  for  this  reafon 
we  direded  the°Salt  to  be  calcined  for  a  long  time 
in  a  crucible  before  melting  it. 

Mr.  Boerhaave  was  very  fenfible  of  the  utility  of 
this  calcination  of  the  Alkali  previous  to  its  being 
melted,  when  in  his  Chymiftry  he  ordered  the  afhes 
containing  this  Salt  to  be  put  into  a  large  earthen 
vefiel,  kept  red-hot  for  a  confiderable  time,  taking 

great  care  that  the  Salt  do  not  melt.  He  takes  no* 

tice, 
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tice,  that,  the  longer  the  afhes  are  calcined  in  this 
manner,  the  ftronger  is  the  Alkali  obtained  from 
them.  1  his  method  is,  in  the  main,  the  very  fame 
with  that  here  prefcribed,  and  produces  the  fame 
effedt  ;  becaufe  the  Alkali  is  equally  well  freed  of 
the  extraneous  fatty  matter,  whether  it  be  calcined 
before  or  alter  its  ieparation,  provided  it  be  not  lut- 
fered  to  melt. 

Mr.  Boerhaave  gives  another  reafon  for  recom¬ 
mending  care  to  be  taken  that  the  Fixed  Alkali 
do  not  melt,  while  the  afhes  are  calcining  to  render 
it  ftronger  and  more  cauftic  :  for,  if  that  fhould  hap¬ 
pen,  the  melted  mixture  of  the  Salt  and  afhes 
would  produce  a  vitrified  mafs,  which  would  have 
none  of  the  properties  of  the  Salt. 


PROCESS  II. 

^To  procure  the  Fixed  Suit  oj  a  Plants  by  burning  it 
after  the  manner  of  Tachenius . 

TN  T  O  an  iron  pot  put  the  plant  whofe  Salt  you 
defire  to  obtain  in  the  manner  of  Tachenius,  and 
fet  it  over  a  fire,  ftrong  enough  to  make  its  bottom 
ied-hot  ,  at  toe  fame  time  cover  your  plant  with 
a  plate  of  iron,  that  may  lye  immediately  upon 
it  in  the  pot.  The  plant  will  grow  black,  and 
fmoke^  conliderably  ^  but  will  not  flame,  becaufe 
it  hath  not  a  fufficient  communication  with  the  air. 
The  black  fmoke  only  will  efcape  through  the  inter¬ 
face  ^  left  between  the  fide  of  the  pot  and  the  rim 
of  the  plate  -,  which,  for  that  purpofe,  fhould  be 
maae  fo  as  not  to  fit  exaftly  into  the  pot.  From 
time  to  time  take  up  the  iron  plate,  ftir  the  plant, 
^and  cover  it  again  immediately,  to  prevent  its  taking 
fire,  or  to  fmother  it  if  it  fhould  hapoen  to  flamed 
go  on  thus  till  the  black  fmoke  ceafe. 

3 


Then 
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Then  take  off  the  iron  plate  :  the  upper  part  of 
the  half-burnt  plant  will  take  fire  as  foon  as  the 
air  is  admitted,  confume  gradually,  and  be  reduced 
to  a  white  afh.  Stir  your  matter  with  an  iron  wire, 
that  the  undermod  parts,  which  are  ftill  black, 
may  be  fucceffrvely  brought  uppermoft,  take  fire, 
and  burn  to  white  afhes.  Go  on  thus  as  long  as 
you  perceive  the  lead  blacknels  remaining.  After 
this,  leave  your  afhes  fome  time  longer  on  the  fire  ; 
but  dir  them  frequently,  to  the  end  that,  if  any 
black  particles  fliould  dill  be  left,  they  may  be  en¬ 
tirely  confumed. 

Your  afhes  being  thus  prepared,  lixiviate  them 
with  feven  times  their  quantity  of  water,  made  to 
dimmer  over  the  fire,  and  keep  dirring  it  with 
an  iron  ladle.  Then  filter  the  liquor,  and  evaporate 
it  to  drynefs  in  an  iron  pot,  dirring  it  incedantly 
towards  the  end,  led  the  matter,  when  it  grows 
did,  fliould  adhere  too  clofely  to  the  veflfel.  When 
all  the  humidity  is  evaporated,  you  will  have  a  Salt 
pf  a  darkifh  colour,  and  alkaline  nature  -,  which  you 
may  melt  -  in  a  crucible,  and  mould  into  cakes. 
This  is  the  Fixed  Salt  of  plants,  prepared  in  the 
manner  of  Tachenius. 

OBSERVATIONS. 

The  Fixed  Salt  obtained  from  plants  in  the  man¬ 
ner  invented  by  Tachenius,  and  here  defcribed,  is  in 
many  refpe&s  different  from  the  Candie  Fixed  Alkali 
extrabled  out  of  the  afhes  of  plants  that  have  been 
confumed  by  flaming  in  the  open  air.  Fachenius  s 
Salt  is  indeed  of  an  Alkaline  nature  -,  but  much 
weaker  than  a  pure  Fixed  Alkali.  It  is  not  by  far 
fo  cauftic  ;  it  attrafts  the  moiflure  of  the  air  much 
more  feebly  and  {lowly  *,  it  melts  with  a  much  ]  mai¬ 
ler  degree  of  heat  ;  and  it  doth  not  make  fo  ftrong 

an  effervefcence  with  Acids,  in  fhort,  if  you  dif- 

folve 
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folve  it  in  water,  evaporate  the  folution  to  a  pellicle, 
and  fet  it  in  a  cool  place,  it  will  fhoot  into  fmall  cry- 
ftals  ;  which  is  not  the  cafe  with  a  pure  Fixed 
Alkali. 

Thefe  feveral  different  effects,  which  charaderize 
Tachenius’sSalt,  and  diftinguifh  it  from  the  Cauf- 
tic  Fixed  Alkali  produced  by  burning  a  plant  in 
the  open  air,  prove  that  it  is  not  a  pure  Alkali,  but 
combined  with  certain  fubftances  that  bring  it 
nearer  to  the  nature  of  a  Neutral  Salt,  and  place  it, 
as  it  were,  in  the  mid  way  between  fuch  a  Salt  and 
a  true  Alkali.  If  we  refled:  on  the  manner  in  which 
It  is  produced,  it  is  eafy  to  perceive  what  are  thofe 
fpbftances  that  muff  be  combined  with  it.  It  hath 
been  fliewn  that  plants,  when  analyzed,  yield  a  great 
deal  of  Oil  and  of  Acid.  When  they  are  burnt  in  the 
open  air,  all  their  Oil  is  diffipated  in  fmoke,  or  con- 
fumed  in  flame.  Great  part  of  the  Acid  is  like  - 
wife  diffipated,  and  the  remainder  combining  with 
the  Earth  of  the  plant  forms  a  Fixed  Alkali. 

When  the  fame  plants  are  analyzed,  by  diftilling 
them  in  clofe  veffels3the  fame  principles  are  carried  up 
by  the  addon  of  the  fire,  forced  to  feparate  from 
the  fixed  parts,  and  pafs  over  into  the  receiver  in  the 
form  of  vapours  and  of  a  liquid  :  but,  when  they 
are  burnt  in  the  manner  of  Tachenius,  the  Acid  and 
Oil  of  the  plant,  as  faft  as  they  are  expelled  by  the 
addon  of  the  fire,  are  repelled  by  the  iron  cover, 
which,  at  the  fame  time  that  it  prevents  the  Oil 
from  being  entirely  confirmed  in  flame,  obliges 
thefe  two  fubftances  to  circulate,  reverberates  them 
on  the  reft  of  the  plant,  and,  in  a  manner,  forces 
them  to  re-unite,  in  part,  with  that  from  which 
they  were  juft  before  feparated. 

A  confiderable  quantity,  therefore,  of  the  Oil  and 
Acid  of  the  plant,  muff  evidently  combine,  in  this 
operation,  v/ith  its  Fixed  Salt,  as  faft  as  it  is  pro¬ 
duced  -,  and  the  properties  above  fpecified  are  ow- 
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incT  to  thefe  two  fubftances.  Tachenius’s  Salt  is, 
therefore,  a  Fixed  Alkali,  partly  neutralized  by 
fome  of  the  Acid  of  the  plant,  and  rendered  a 
little  faponaceous  by  a  portion  of  its  Oil  -,  whence 
it  is  much  milder  than  a  pure  Fixed  Alkali,  and 
proper  to  be  given  internally,  as  an  excellent  remedy 
in  feveral  diforders. 

For  the  medicinal  virtues  of  this  Salt  Mr. 
Boerhaave’s  Chymiftry  ought  to  be  confulted,  as 
the  Author  was  a  very  good  judge  of  fuch  mat¬ 
ters. 

Tachenius’s  Salt  may  be  converted  into  a  Cauftic 
Fixed  Alkali,  by  freeing  it  from  the  Acid  and 
from  the  Oil  to  which  its  particular  properties  are 
owing.  For  this  purpofe  nothing  more  is  requifite 
than  to  calcine  it  for  a  long  time  in  a  crucible,  ftir- 
ring  it  frequently  with  an  iron  wire,  and  taking  care 
not  to  melt  it,  till  it  have  undergone  the  fame 
changes,  and  fucceffively  acquired  the  fame  colours, 
as  our  Fixed  Alkali  ;  and,  when  it  becomes  redilli, 
melting  it  and  keeping  it  in  fufion  for  an  hour  or  two. 

Hitherto  no  fenfible  difference  hath  been  obferved 
between  the  Cauftic  Fixed  Alkalis  obtained  from 
different  plants,  when  equally  calcined  ;  except 
that  thole  produced  by  Sea-plants  have,  as  we  faid 
before,  the  fame  properties  as  the  Alkaline  bafis 
of  Sea- fait.  Much  the  fame  thing  may  be  faid  of 
the  Fixed  Salts  obtained  from  plants  by  Tache¬ 
nius’s  method  :  for,  though  they  be  combined  with 
a  portion  of  the  Acid  and  Oil  of  the  plant,  yet, 
as  thefe  principles  have  been  expofed  to  the  acftion 
of  a  ftrong  lire,  they  are  exceedingly  altered,  and 
almoft  wholly  reduced  to  one  and  the  fame  con¬ 
dition. 
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PROCESS  III. 

Ÿo  render  Fixed  Alkalis  very  caufiic  by  means  of  Lime. 

The  Cauftic  Slone. 

ry^  A  K  E  a  lump  of  newly  burnt  quick-lime, 
j[  that  hath  notÿiet  begun  to  (lake  in  the  air  : 
put  it  into  a  ftone  pan,  and  cover  it  with  twice  its 
weight  of  the  unwafhed  allies  of  fome  pjant,  that  are 
ful l^o f  the  Salt  you  defign  to  render  caufiic.  Pour 
on  them  a  great  quantity  of  hot  water  -,  let  them 
fteep  in  it  five  or  fix  hours,  and  then  boil  them  gent¬ 
ly.  Filter  the  liquor  through  a  thick  canvas  bag,  or 
through  brown  filtering  paper  fupported  by  a  lin- 
nen  cloth. 

Evaporate  the  filtered  liquor  in  a  copper  hafon 
fet  over  the  fire  ;  and  there  will  remain  a  Salt,  which 
muft  be  put  into  a  crucible  fet  in  the  fire.  It  will 
melt,  and  boil  for  fome  time  ;  after  which  it  will 
be  ftill,  and  look  like  an  Oil,  or  melted  Fat. 
When  it  comes  to  this  condition,  pour  it  out  on 
a  very  hot  copper  plate,  and  cut  it  into  oblong  ta¬ 
pering  flips,  before  it  grow  hard  by  cooling.  Put 
thefe°fiips,  while  they  are  ftill  hot,  into  a  very  dry 
glafs  bottle,  and  feal  it  hermetically.  This  is  the 
Caufiic  Stone ,  or  Common  Caufiic. 

OBSERVATIONS. 

The  defign  of  this  operation  is  to  combine  with 
the  Fixed  Alkali  all  the  faline  acrid  parts  of  the 
quick- lime.  This  is  to  be  effeded  only  bydifper- 
fmg  and  diffufing  both  thofe  fubftances  in  water, 
whtch  is  the  proper  folvent  of  all  faline  matters. 
Seeing,  there! ore,  we  muft  have  an  adual  lixivium, 
it  is  needlefs  to  employ  an  Alkali  already  prepared 
and  feparated  from  alhes  ;  for  which  reafon  we 
direded  allies  that  are  ftill  replete  with  Alkali  to  be 
ufed  inftead  of  a  pure  Alkali.  By  this  means  two 
ends  are  anfwered  at  once  :  the  Salt  contained  in  the 
afhes  is  extraded  from  them,  and  combined  with 
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the  mod  acrid,  iubtile,  and  faline  parts  of  the 
lime. 

The  lye,  when  fatu rated  with  thefe  two  faline 
matters  together,  is  vaftly  more  ac*kl  and  cauftic 
than  if  it  contained  but  one  of  the  two  in  a  quan¬ 
tity  equal  to  both.  With  this  lye  Soap  is  uiually 
made  -,  becaufe  the  acuated  Alkali  contained  in  it 
hath  a  much  greater  effect  on  Oils  than  any  other 
kind  of  Alkali.  It  alfo  ads  with  incredible  vio¬ 
lence  on  all  animal  matters  ;  which  it  di doives,  di¬ 
vides,  and,  in  fome  meafure,  deftroys,  with  fur- 
prifing  efficacy  and  quick  nefs. 

For  this  reafon  it  is  impoffible  to  filter  it  through 
a  woollen  or  fiiken  bag  ;  for  it  will  eat  through 
them,  or  even  reduce  them  to  a  pap,  almoft  as  foon 
as  it  touches  them.  Befides,  as  the  lye  would  dif- 
folve  fome  part  thereof,  it  would  thence  acquire  a 
faponaceous  quality,  and  fo  lofe  much  of  its  cauftic 
nature.  We  muft,  therefore,  neceffarily  ufe  a  filter 
made  of  vegetable  matters,  which  refill  this  deftroy- 
ino;  Salt  much  better  than  animal  matters. 

An  Alkali  thus  acuated  by  quick  lime  attrads 
and  retains  humidity  more  ftrongly  than  any  other 
kind  of  Alkali,  even  the  perfedeft  and  belt  calcin¬ 
ed.  For  this  reafon  it  is  almoft  impoffible  to  dry 
it  thoroughly  in  the  bafon  wherein  you  evaporate 
the  lixivium. 

To  the  moifture  ft  ill  left  in  it  muft  be  attributed 
its  boiling  when  it  begins  to  melt  in  the  crucible. 
When  all  the  humidity  is  diffipated,  the  fufed  Sale 
remains  fmooth  and  unruffled,  like  wax  melted 
with  a  gentle  heat. 

This  cauftic  Salt  is  vaftly  more  fufible  than  the 
common  Alkalis.  It  fcarce  grows  red  before  it 
flows  like  wax.  When  it  is  once  in  quiet  fufion, 
all  the  humidity  that  occafioned  the  boiling  obferved 
at  firft  being  diffipated,  it  is  as  cauftic  as  it  can  be 
made.  It  is  then  time  to  pour  it  out,  and  to  cut  it 

into 
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into  long  narrow  Hicks,  fit  for  the  life  of  Surgeons, 
who  aj5ply  it  to  eat  away  callofities  and  excrefcences, 
and  to  open  i flues.  On  this  account  it  is  called  the 
Cauftic  Stone . f  The  operation  of  this  Salt  is  fo 
quick,  that,  in  a  very  fnort  time,  it  produces  on 
the  fkin  a  fenfation  like  that  of  fire. 

As  this  Salt  grows  furprifingly  foon  moift  in  the 
air,  and  lofes  its  virtue  when  fo  moiftened,  it  is  ne- 
ceffary  to  flint  it  up,  while  it  is  Hill  hot,  in  a  very 
dry  bottle,  which  muff  be  immediately  flopped  with 
a  glafs  Hopple  rubbed  with  emery,  or  elle  with  a 
found  cork  and  then  dipt  in  pitch.  In  fpite  of  all 
thefe  precautions,  it  can  fcarce  be  kept  five  or  fix 
months  in  full  vigour  -,  efpecially  if  the  bottle  be 
fometimes  opened  in  the  mean  while.  We  Hiall  not 
attempt  to  explain  here  why  an  Alkali  becomes  fo 
violently  cauftic  by  being  combined  with  quick¬ 
lime.  This  queHion  feems  to  be  one  of  the  moH 
fubtile,  and  the  moH  difficult  to  anfwer,  in  all  Chy- 
■miHry.  It  depends  on  the  caufe  of  the  Alkaline 
properties  of  lime  -,  and  can  hardly  be  refolved  till 
we  attain  a  further  in  fight  into  the  nature  of  that 
fubftance  than  we  have  yet  got. 


PROCESS  IV. 


The  Analyfis  of  Soot . 


TAKE  wood -foot  from  a  chimney  under  which 
no  animal  matter  hath  been  drefifed  or  burnt  : 
put  it  into  a  glafs  retort  fet  in  a  reverberating  fur¬ 
nace;  lute  on  a  receiver,  and  begin  to  diHill  with  a 
degree  of  heat  fomewhat  lefs  than  that  of  boiling 
water.  A  cqnfiderable  quantity  of  limpid  phlegm 
will  come  over.  Keep  the  fire  in  the  fame  degree 
as  long  as  any  of  this  phlegm  rifes  ;  but  encreafe  it 
when  the  drops  begin  to  come  flow  :  and  then  there 

will 
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will  afcend  a  good  deal  of  a  milky  water.  When 
this  water  ceafes  to  run,  change  the  receiver,  and 
increafe  your  fire  a  little  :  a  yellow  Volatile  Salt  will 
rife,  ahd  flick  to  the  Tides  of  the  receiver.  I  he 
fire  ought  now  to  be  very  fierce,  and,  it  fo,  will 
force  up  at  the  fame  time  a  very  thick  black  Oil. 
Let  the  veffels  cool  :  you  wall  find  a  ialine  matter 
rifen  into  the  neck  of  the  retort,  which  could  not 
pafs  over  into  the  receiver  :  in  the  bottom  of  the 
retort  will  be  a  caput  mortuum ,  or  black  charred 
fubftance,  the  upper  part  of  which  will  be  crufled 
over  with  a  faline  matter,  like  that  in  the  neck  of 
the  retort. 

O  B  S  E  R  VAT  10  NS. 

The  preceding  analyfts  flhewed  what  principles 
are  obtained  from  vegetable  fubftances  without  the 
aid  of  fire  ;  thofe  which  the  heat  of  fire  raifes  and 
carries  over  out  of  one  clofe  veffel  into  another  ;  and, 
laflly,  thole  that  remain  fixed  after  the  vegetable 
hath  been  thoroughly  charred,  either  in  a  clofe  veflfel, 
or  in  the  open  air  :  nothing  therefore  remained,  to 
finifh  the  fubjefl  of  vegetable  principles,  but  to 
examine  thofe  which  fire  raifes,  in  the  form  of  va¬ 
pours,  fmoke,  and  flame,  from  a  vegetable  matter 
burnt  and  confumed  in  the  open  air.  Every  body 
knows  that  Soot  confifts  only  of  thefe  principles, 
collected  in  the  fhafts  of  chimneys,  which  ferve  as 
alembics  for  this  fort  of  diflillation  in  the  open  air. 
By  analyfing  Wood- Soot,  therefore,  we  (hall  dilcover 
the  principles  we  are  in  quefl  of.  The  procefs  we 
have  given  for  that  purpofe  is  taken  from  Boer- 
haave’s  Chymiftry,  where  we  find  it  deferibed  with 
great  exa&nefs  and  precifion. 

As  we  are  at  prefent  enquiring  into  the  nature  of 
vegetables  only,  it  is  evidently  neceflfary  that  we 
chufe  a  Soot  produced  by  burning  vegetables  alone. 
Soot,  though  dry  in  appearance,  contains  neverthe- 
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lefs  much  humidity,  as  appears  from  this  analyfis  ; 
feeing  there  comes  over  at  firfi  a  confiderabie  quan¬ 
tity  of  phlegm,  that  doth  not  feem  to  be  impreg¬ 
nated  with  any  principle*  except  perhaps  an  ex¬ 
tremely  fubtile,  fali ne  and  oily  matter,  that  com¬ 
municates  to  it  a  difagreabie  fmell,  from  which  it 
cannot  by  any  means  be  entirely  freed. 

The  white  milky  liquor,  which  follows  this  firft 
phlegm,  is  ftill  water,  but  much  more  impregnated 
with  faline  and  oily  parts  than  the  former.  By  its 
fmell,  which  is  exceeding  quick  and  pungent,  we 
may  judge  it  contains  much  Volatile  Alkali  ;  and 
accordingly,  when  re-diftilled  by  itfelf,  it  yields  a 
Volatile  Spirit,  and  a  Volatile  Salt  in  a  concrete 
form.  With  regard  to  its  white  colour,  it  is  oc- 
cafioned  by  the  oily  parts  which  are  diffufed  and 
fufpended,  but  not  diffolved,  in  the  water.  When 
this  fécond  liquor  is  come  off,  there  afcends  a  Vo¬ 
latile  Alkali  in  a  dry  form,  and  a  very  thick  black 
Oil  -,  becaufe  there  is  not  moifture  enough  left  to 
difïblve  thefe  principles,  or  rather  to  divide  and 

difperfe.them.  ^  .  . 

The  Volatile  Aîkali  obtained  from  Soot  is,  in  a 

double  refped,  the  product  of  the  fire.  In  the  firff 
place,  though  it  derives  its  origin  whoEy  from 
wood,  or  other  vegetables,  which,  when  diffilled 
in  dole  veffels,  yield  no  Volatile  Alkali  at  all,  yet 
k  produces  fuch  a  Salt  when  analyzed  in  the  pre¬ 
lent  manner  i  whence  it  muft  be  inferred  that  the 
principles  of  thofe  vegetables  are  metamorphofed 
into  a  Volatile  Alkali,  by  being  burnt  in  the  open 
air,  and  fublimed  in  the  form  of  Soot.  Secondly, 
though  Soot  when  analyzed  yields  a  great  deal  of 
this  Salt,  yet  this  Salt  doth  not  formally  pre-exift 
therein  ;  for  it  doth  not  rife  till  after  the  phlegm,  nor 
without  a  very  confiderabie  degree  of  heat  :  therefore 
Soot  contains  only  the  materials  necellary  to  form  this 

Salt  ^  therefore  the  perfect  combination  of  this  Salt 

requires 
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requires  that  the  force  of  fire  be  applied  a  fécond 
time  ;  therefore  it  is,  as  was  faid,  doubly  the  pro¬ 
duct  of  the  fire. 

The  faline  matter  which  we  find  fublimed  into 
the  neck  of  the  retort,  and  which  alfo  forms  the  cruft 
that  covers  the  caput  mortuum  of  the  Soot,  appears 
by  all  Chymical  trials  to  be  an  Ammoniacal  Salt  ; 
that  is,  a  Neutral  Salt  confining  of  an  Acid  and  a 
Volatile  Alkali.  This  Ammoniacal  Salt  rifes  only 
into  the  neck  of  the  retort,  and  doth  not  come  over 
into  the  receiver  ;  becaufe  it  is  but  femi- volatile.  We 
fhall  treat  more  at  large  of  the  production  of  a 
Volatile  Alkali,  and  of  this  Ammoniacal  Salt, 
when  we  come  to  the  analyfis  of  Animals,  and  the 
article  of  Sal  Ammoniac. 

The  charred  matter  that  remains  in  the  retort  af¬ 
ter  diftillation,  being  burnt  in  the  open  air,  is  re¬ 
duced  to  an  exceeding  fixed  white  earth.  As  this 
fixed  matter  was  part  of  that  very  Soot,  which  was 
fublimed  to  a  great  heighth  while  the  vegetable 
was  burning  j  this  is  a  proof  of  what  we  advanced 
before,  that  the  moft  fixed  matters  are  capable  of 
fublimation,  when  united  with  volatile  fubftances  ; 
efpecially  when  they  are  expofed  at  the  fame  time 
to  the  combined  aCtion  of  air  and  of  fire. 
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C  El  A  P.  VIII. 

The  Analyses  of  some  particular  Substances 
BELONGING  TO  THE  VEGETABLE  KINGDOM. 


PROCESS  I. 

Analyfis  of  the  natural  Balfams  :  inftanced  in-  'Tur¬ 
pentine. 

IN  TO  a  cucurbite  put  as  much  rain-water  as  will 
fill  about  a  fourth  part  of  its  cavity,  and 
pour  into  it  the  Turpentine  you  intend  to  analyze. 
Cover  the  cucurbite  with  its  head,  and  lute  it  on 
with  flips  of  fized  paper  or  wet  bladder.  Set  your 
alembic  in  a  fand  heat  ;  lute  on  a  long-necked  re¬ 
ceiver  ;  and  give  a  gradual  fire  till  the  water  in  the 
cucurbite  boil.  There  will  come  over  into  the  re¬ 
ceiver  a  good  deal  of  phlegm,  which,  by  little  and 
little,  will  become  more  and  more  acid  ;  and  at 
the  fame  time  there  will  rife  a  great  quantity  of  an 
æthereal  Oil,  extremely  light,  fluid,  and  as  limpid 
and  colourlefs  as  water. 

When  you  obferve  that  no  more  Oil  comes  off, 
unlute  your  veflels  ;  and  in  the  receiver  you  will 
find  an  acidulated  water,  and  the  æthereal  Oil  float¬ 
ing  on  it.  Thefe  two  liquors  may  be  eafily  fepa- 
rated  from  each  other,  by  means  of  a  glafs  funnel. 

In  the  cucurbite  will  be  left  fome  of  the  water 
you  put  in,  together  with  the  remainder  of  your 
Turpentine  *,  which,  when  cold,  inftead  of  being 
fluid  as  it  was  before  di  {filiation,  will  be  folid,  and 
of  the  confidence  of  a  relin,  and  is  then  called 
Roftn. 
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Put  this  refiduum  into  a  glafs  retort,  and  difiill  it 
in  a  reverberatory  with  a  naked  fire,  gradually  en- 
creafed  according  to  the  general  rule  for  all  diftil- 
lations.  At  flrfl,  with  a  degree  of  heat  a  little 
greater  than  that  of  boiling  water,  you  will  fee  two 
liquors  come  over  into  the  recipient;  one  of  which 
will  be  aqueous  and  acid,  the  other  will  be  a  trans¬ 
parent,  limpid,  yellowifh  Oil,  floating  on  the  acid 
liquor. 

Continue  your  diflillation,  increafing  your  Are 
from  time  to  timé,  by  flow  degrees.  Thefe  two 
liquors  will  continue  to  come  off  together  ;  and  the 
nearer  the  operation  draws  to  its  end,  the  more  acid 
will  the  aqueous  liquor  become,  and  the  thicker  and 
deeper  coloured  will  the  Oil  grow.  At  laid  the  Oil 
will  be  very  thick, and  of  a  deep  redifh-yellow  colour. 
When  nothing  more  afcends,  unlute  your  veflels  : 
in  the  retort  you  will  find  only  a  very  fmall  quantity 
of  a  charred,  light,  friable  fubftance, 

OBSERVATIONS. 

All  Natural  Balfams,  as  well  as  Turpentine, 
are  oily,  aromatic  matters,  which  flow  in  great 
quantities  from  the  trees  containing  them,  either 
fpontaneoufly,  or  through  incifions  made  on  pur- 
pofe.  As  thefe  matters  have  a  ftrong  fcent,  it  is 
not  furprifing  that  they  fliould  greatly  abound  with 
Eflential  Oils.  They  may  even  be  confidered  as 
Efifential  Oils,  that  naturally,  and  of  their  own 
accord,  feparate  from  the  vegetables  in  which  they 
exift. 

Indeed  thefe  Natural  Balfams  differ,  in  this  alone, 
from  the  Eflential  Oils  obtained  out  of  plants  by  dif- 
tillation,  that  the  former  contain  a  greater  propor¬ 
tion  of  Acid  ;  and,  for  that  reafon,  are  thicker 
than  Eflential  Oils  diftilled  with  the  heat  of  boiling 
water.  But  it  hath  been  fhewn  that  thefe  fame  dif¬ 
tilled  Eflential  Oils,  though  ever  fo  fluid  and  light 
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at  fird,  gradually  lofe  their  tenuity  as  they  grow 
old,  and  at  lad  become  confiderably  thick.  On 
that  occafion  we  obferved  that  they  are  thus  changed, 
becaufe  the  lighted:,  mod  fluid,  and  lead  acid  parts 
are  little  by  little  diffipated  and  evaporated  ;  fo  that 
at  lad  there  remains  only  the  thicked  and  heavied 
part,  which  owes  thefe  qualities  to  the  Acid  where¬ 
with  it  is  over-dofed. 

Hence  it  follows  that  Natural  Balfams,  and  Ef- 
fential  Oils  grown  thick  with  age,  are  exactly  one 
and  the  lame  thing.  Accordingly  we  fee  that  fire 
and  di Ai llation  produce  the  fame  effects  on  both. 
The  rectification  of  an  Effential  Oil,  thickened  by 
keeping,  is  nothing  but  a  decomposition  thereof, 
by  feparating,  with  the  heat  of  boiling  water,  all 
thofe  parts  that  are  light  enough  to  rife  with  that 
degree  of  heat,  from  what  is  fo  loaded  with  Acid 
as  to  remain  fixed  therein. 

This  operation  is  therefore  precifely  the  fame  as 
our  fird  didillation  of  Balfams  with  the  heat  of 
boiling  water,  by  which  the  Effential  Oil  contained 
in  them  is  drawn  oft.  The  refidues  of  thefe  two? 
operations  are  alfo  the  fame  :  each  of  them  is  a  thick 
Oil,  loaded  with  Acid,  that  is  wholly,  or  nearly,  de¬ 
prived  of  the  principle  of  odour  peculiar  to  the  ori¬ 
ginal  vegetable,  and  requires  a  degree  of  heat 
greater  than  that  of  boiling  water  to  decompofe  it, 
by  feparating  part  of  the  Acid  from  the  Oil  ;  which 
will  bç  rendered  dill  the  more  fluid,  the  more  the 
thickening  Acid  is  feparated  from  it  by  repeated 
diflillations. 

The  newer  Natural  Balfams  are,  the  thinner  they 
are,  and  the  more  Effential  Oil  do  they  yield  ;  and 
this  Effential  Oil,  like  all  others,  grows  thick  in 
time,  and  at  lad  turns  again  to  an  adtual  Balfam. 

Thefe  Balfams,  by  being  long  expofed  to  the 
heat  of  the  fun,  acquire  fuch  a  confidence  as  to 
become  folid.  They  then  take  another  name,  and 
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arc  called  Refins .  Refins  yield  much  lefs  Eflential 
Oil  when  diftilled,  than  Balfams  do.  Hence  it  fol¬ 
lows  that  Refins  are  to  Balfams,  what  Balfams  are 
to  Efiential  Oils.  All  thefe  effedls  are  produced  by 
the  caufes  aligned  above,  and  confirm  the  analogy 
we  have  eftablifhed. 

We  have  no  other  obfervations  to  make  on  this 
analyfis  of  Turpentine,  except  that  when  Rofin  is 
diftilled  in  a  retort  with  a  naked  fire,  the  operation 
muft  be  carried  on  very  ftowly,  and  the  fire  duly 
governed  :  for  the  matter  is  apt  to  lwell,  and  to  * 
rife  in  fubftance  into  the  receiver  without  being  at 
all  decompofed.  In  order  to  avoid  this  inconveni¬ 
ence,  it  is  advifeable  to  make  ufe  of  a  long- bodied 
retort,  fuch  as  is  known  by  the  name  of  the  Englifo 
Retort. 

if  you  flop  the  diftillation  of  Rofin  about 
mid-way,  or  when  the  Oil  that  comes  over  begins 
to  grow  thick,  you  may  by  changing  the  receiver 
keep  the  fir  ft  Oil  apart  :  it  is  pretty  fluid,  and  of 
a  middle  nature  between  the  æthereal  Oil  obtained 
with  the  heat  of  boiling  water,  and  the  laft  thick 
Oil  that  doth  not  rife  till  towards  the  end  of  the 
diftillation.  This  laft  thick  Oil  is  that  which  Mr. 
Homberg  fired  with  concentrated  Oil  of  Vitriol. 

If  we  examine  the  matter  contained  in  the  retort, 
when  the  diftillation  is  thus  flopped  fhort,  it  appears, 
when  cold,  in  the  form  of  a  folid  fubftance,  almoft 
perfectly  diaphanous,  of  a  deep  redifh-yellow  colour, 
and  friable  :  It  is  known  by  the  name  of  Colophony. 

This  analyfis  of  boiled  Turpentine,  is  a  fpecimen 
of  the  analyfis  of  almoft  all  other  refins  j  fo  that 
what  hath  been  faid  on  this  occafion  is,  in  a  manner 
general,  and  applicable  to  other  decompofitions  o 
the  fame  kind.  We  fhall  now  proceed  to  examine 
fome  other  oily  matters,  which  exhibit  peculiar  phe¬ 
nomena,  and  do  not  come  under  the  general  rules. 
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PROCES  S  ÏL 

The  Analyfis  of  Refins  :  inftanced  in  Benjamin.  The 
Flowers  and  Oil  of  Benjamin. 

IN  1  O  a  pretty  deep  earthen  pot,  having  a  bor¬ 
der  or  rim  round  its  mouth,  put  the  Benjamin 
you  intend  to  analyze.  Cover  the  pot  with  a  large 
conical  cap  of  very  thick  white  paper,  and  ty  it  on 
under  the  rim.  Set  your  pot  in  a  land- bath,  and 
warm  it  gently  till  the  Benjamin  melt.  Continue 
the  heat  in  this  degree  for  an  hour  and  half.  Then 
unty  the  paper  cap  and  take  it  off,  fhaking  it  as 
little  as  poffible.  You  will  find  all  the  infide  of 
the  cap  covered  with  a  great  quantity  of  beautiful, 
white,  fhining  Flowers,  in  the  form  of  little  needles. 
Brufh  them  off  gently  with  a  feather,  put  them 
into  a  bottle,  and  flop  it  clofe. 

.As  foon  as  you  take  off  the  firlf  cap,  cover  your 
pot  immediately  with  a  fécond  like  the  former.  In 
this  manner  go  on  till  you  perceive  the  Flowers  ber 

gin  to  grow  yellowifh  ;  and  then  it  is  proper  to  de- 
fiff. 

The  matter  left  in  the  pot  will  be  blackifh  and 
Friable  when  cold.  Pulverize  it  ;  mix  it  with  fand  ; 
and  d  iff  ill  it  in  a  glafs  retort  with  a  graduated  heat! 
There  will  come  over  a  light  Gil,  of  a  fragrant 
fcent,.  but  in  very  fmail  quantity  ;  a  little  of  an 
acid  liquor,  and  a  great  quantity  of  a  red  thick  Oil. 

There  will  be  left  in  the  retort  a  charred,  fpuno-v 
fubitance.  r 
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All  oily  matters,  that  are  naturally  thick  and  in 
a  concrete  form,  referable  each  other  in  this,  that 
they  derive  thefe  qualities  from  an  Acid  combined 
wita  them.  But  they  neverthelefs  differ  greatly 

from 
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from  one  another  in  many  refpeds.  The  quality, 
the  quantity,  of  the  Acid  to  which  they  owe  their 
confidence,  and  the  manner  in  which  it  is  united 
with  them,  diverfify  them  a  thoufand  ways. 

In  the  preceding  procefs  we  advanced  that  Na¬ 
tural  Balfams  are  diftinguifhed  from  Refins  by  their 
containing  fo  much  more  Oil,  in  proportion  to  their 
Acid,  as  fuffices  to  render  them  almoft  fluid.  For 
this  reafon  they  yield  an  Effential  Oil  :  'whereas  Re¬ 
fins,  on  the  contrary,  are  folid  ;  all  their  Oil  being 
loaded  and  weighed  down  with  a  great  quantity  of 
Acid,  fo  that  no  Effential  Oil  can  be  drawn  from 
them. 

We  ooferved  at  the  fame  time,  that,  when  all  the 
Effential  Oil  contained  in  a  Natural  Balfam  is  drawn 
off  with  the  heat  of  boiling  water,  the  refidue  takes 
a  folid  confidence,  and  refembles  a  Refin.  In  fad: 
almoft  all  Refins  yield,  by  dift illation,  the  fame 
principles  as  that  refidue  -,  that  is,  an  Oil  of  a  m id¬ 
ling  nature  between  Effential  Oils  and  thick  Oils, 
in  point  of  light  ne  Is  and  fluidity  ;  the  whole  being 
always  accompanied  with  an  Acid  diffufed  in 
phlegm. 

In  confequence  hereof  the  analyfls  of  Benjamin, 
defcribed  in  the  procefs,  appears  to  vary  very  much 
from  that  of  other  Refins  :  for  here  wre  fee  a  volatile 
matter  in  a  concrete  form  *,  namely,  the  white  Flow¬ 
ers  that  rife  firft  ;  which  doth  not  ufually  occur  in 
the  analyfis  of  Refins.  Yet,  if  we  examine  the 
matter,  we  fnafl  be  convinced  that  it  is  very  analo¬ 
gous  to  one  of  the  principles  obtainable  from  all  Re¬ 
fins  ;  that  indeed  it  differs  therefrom  in  fome  of  its 
properties,  particularly  in  its  external  form  ;  but 
that  it  is  in  reality  the  very  fame. 

In  fad  the  Flowers  of  Benjamin  are  no  other  than 
an  Oily  Acid  nearly  of  rhe  fame  nature  with  thofe 
obtained  from  all  other  vegetable  fubftances  ;  but 
which,  inftead  of  being  liquid  like  them,  appears 

in 
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in  a  dry  concrete  form,  and  in  a  manner  cryftab 
lized.  It  probably  derives  this  property  from  its 
Oil  being  combined  with  its  Acid,  either  in  greater 
quantity,  or  in  a  more  intimate  manner,  than  in  the 
reft,  and  fo  ftrongly  united  therewith  as  not  to  be  fe- 
parated  from  it  by  a  fubliming  heat  ;  or  from  hence, 
that  the  compound,  of  which  it  is  a  part,  contains 
too  little  phlegm  to  diftolve  it  ;  or  elfe,  that  it  is  hin¬ 
dered  from  diftblving  therein  by  the  Oil  with  which 
it  is  combined.  Perhaps  all  thefe  caufes  may  concur 
together  in  producing  its  concrete  form. 

The  fall  ne  character  of  this  fubftance  appears 
chiefly  from  its  being  foluble  in  water  :  but  the  wa¬ 
ter  muft  be  very  hot,  and  even  boiling,  before  it 
will  effed  this  folution  ;  and  when  it  cools,  the  Salt 
fhoots  into  fine  needles  at  the  bottom.  This  phe¬ 
nomenon  direds  us  to  a  method  of  feparating  it 
from  Benjamin  without  fublimation. 

For  this  purpofe  the  Reftn  muft  be  boiled  in  wa¬ 
ter:  thé  water  will  then  diftolve  the  Salt  ;  and,  as  it 
cools,  the  Salt  will  cryftallize,  and  may  be  eafily 
colleded,  But  as  the  Oil,  with  which  the  Acid  is 
combined,  hinders  the  water  from  diftblving;  it  fo 
eafily  as  it  otherwife  would,  we  cannot  obtain  quite 
fo  much  of  it,  from  the  fame  quantity  of  Benjamin, 
by  decodion  as  by  fublimation  ;  the  laft  portions 
thereof  being  united  with  a  great  quantity  of  Oil, 
which  defends  them  againft  the  adion  of  the  water. 
This  Salt  dififolves  readily  in  Spirit  of  Wine,  on  ac¬ 
count  of  the  Oil  combined  with  it.  A  courfe  of 
well  conneded  experiments  might  give  us  a  much 
greater  infight  into  its  natural  properties  than  we 
can  now  boaft  of. 

Benjamin  yields  a  much  fmaller  quantity  of  fluid 
Oil  by  diftillation  than  other  Refins  do  ;  becaufe 
the  greateft  part  of  its  Oil  is  employed  in  the  com- 
pofition  of  its  oily,  volatile,  acid  Salt.  The  thick 
Oil  drawn  from  this  Reftn,  is  thicker  than  that  ob- 
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tained  from  any  other  Refin,  and  even  fixes  like 
butter  when  cold  ;  nor  can  we  get  more  than  a  very 
ifnall  quantity  of  Acid  in  a  diftinCt  liquor.  All 
thefe  effeCts  depend  on  what  we  mentioned  above  in 
relation  to  its  faline  flowers  -,  to  wit,  the  peculiar 
and  intimate  union  between  the  Acid  and  Oily  parts 
of  this  Refin,  fo  that  thq  fire  cannot  fo  eafily  or  fo 
perfectly  disjoin  them  as  it  doth  thofe  of  other 

Refins.  . 

Benjamin,  when  diftilled,  leaves  in  the  retort 

much  more  of  a  charred  coal  than  is  leit  by  moft 
other  refinous  matters.  This  may  be  owing  to 
the  con flder able  quantity  of  earthy  matter  which  it 
contains,  and  which,  perhaps,  may  alfo  be  one  of 
the  caufes  that  contribute  to  give  its  Salt  a  concrete 

form. 


REFLECTIONS 

On  the  nature  and  properties  of  Camphor® 

WE  do  not  propofe  to  give  an  analyfls  of  this 
Angular  body  ;  becaufe  hitherto  there  is  no 
procefs  known  in  Chymiftry  by  which  it  can  be  de¬ 
co  tnpofed.  We  fhall  therefore  content  ourfelves 
with  reciting  its  principal  properties,  and  making  a 
few  reflections  on  its  nature. 

Camphor  is  an  oily  concrete  fubftance  -,  a  kind 
of  Refin,  brought  to  us  from  the  I  (land  of  Borneo, 
but  chiefly  from  Japan.  This  fubftance  reiembles 
Refins,  in  being  inflammable,  and  burning  much 
as  they  do  ;  it  is  not  foluble  in  water,  but  diflfolves 
entirely  and  perfectly  in  Spirit  of  Wine  -,  it  is  eafily 
feparated  again  from  this  menftruum,  as  all  other 
oily  matters  are,  by  the  addition  of  water  -,  it  dif- 
foives  both  in  expreiïèd  and  in  diftilled  Oils  \  it  hath 
a  very  ftrong  aromatic  fmell.  Thefe  are  tne  chief 
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properties  which  Camphor  poffeffes  in  common  with 

Refins  :  but  in  other  refpeds  it  differs  totally  from 
them  ;  eipecially  in  the  following  particulars. 

Camphor  takes  fire  and  flames  with  vaftly  more 
eafe  than  any  other  Refin.  It  is  fo  very  volatile, 
that  it  vaniflies  entirely  in  the  air,  without  any  other 
heat  than  that  of  the  atmofjphere.  In  diftillation  it 
nies  entire,  without  any  decompofition,  or  even 
the  leaf!:  alteration.  It  diffolves  in  concentrated 
mineral  Acids  ;  but  with  circumftances  very  diffe¬ 
rent  horn  thofe  that  attend  other  Oily  or  Refinous 
fuoftances.  I  he  diffolution  is  accompanied  with 
no  effervefcence,  no  fenfible  heat  -,  and  confequently 
can  produce  no  inflammation.  Acids  do  not  burn, 
blacken,  or  thicken  it,  as  they  do  other  Oily  mat¬ 
ters  ;  on  the  contrary,  it  becomes  fluid,  and  runs 
witn  them  into  a  liquor  that  looks  like  Oil. 

Camphor  doth  not,  like  other  Oily  matters,  ac- 
qune  a  difpoution  to  diflolve  in  water  by  the  union 
it  comrafts  with  Acids  ;  though  its  union  with  them 
ieems  to  be  more  intimate  than  that  of  many  Oily 
matters  with  the  fame  Adds.  On  the  contrary,  if 
a  combination  of  Camphor  and  an  Acid  be  diluted 
with  water,  thefe  two  fubftances  inftantly  feparate 
irorn  each  other  :  the  Acid  unites  with  the  water 
and  tne  Camphor,  being  entirely  difengaged  from 
it  fwims  on  the  fbrface  of  the  liquor  &  Neither 
Volatile  Alkalis,  nor  the  moft  cauftic  Fixed  Alkalis 

can  be  brought  into  union  with  it  ;  for  it  always 
eiuues  their  power.  J 

Notwithftanding  thefe  wide  differences  between 
Camphoi  and  all  other  Oily  and  Refinous  fub- 
flances,  tne  rule,  that  Acids  thicken  Oils,  fee  ms 
to  be  fo  univerfal,  and  fo  conftantly  obferved  bv 
nature,  that  we  cannot  help  thinking  this  fubflance, 
like  all  the  reft,  is  an  Oil  thickened  by  an  Acid 
®ut  what  Oil  ?  What  Acid  ?  and  how  are  they 
umu.d  i  hjs  is  a  fubjfd  for  very  curious  enquiries. 

With 
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With  a  yellow  Oil  drawn  from  wine,  and  an  acid 
vinous  Spirit,  of  which  we  fhall  fay  more  under  the 
article  of  Æther,  Mr.  Hellot  made  a  kind  of  arti¬ 
ficial  Camphor  -,  a  fubftance  having  the  odour,  la- 
vour,  and  inflammability  of  Camphor  ;  an  imper¬ 
fect  Camphor.  True  Camphor  hath  the  levity,  the 
volatility,  and  the  inflammability  of  Æther.  Can 
it  be  a  fubftance  of  the  fame  nature  with  Æther,  a 
kind  of  folid  Æther,  an  Æther  in  a  concrete  form  ? 


PROCESS  ill. 

1 

tfhe  Analyfts  of  Bitumens  :  inftanced  in  Amber . 

Volatile  Salt  and  Oil  of  Amber . 

|NTO  a  glafs  retort  put  fome  fmall  bits  of 
j[  Amber,  fo  as  to  fill  but  two  thirds  of  the  veffeL 
Set  your  retort  in  a  furnace  covered  with  its  dome  ; 
fit  on  a  large  glafs  receiver  ;  and,  beginning  with  a. 
very  gentle  heat,  diftill  with  degrees  of  fire.  Some 
phlegm  will  firft  come  off,  which  will  gradually 
o-row  more  acid,  and  be  fucceeded  by  a  Volatile 
Salt,  figured  like  fine  needles,  that  will  (lick  to  the 
fides  of  the-receiver. 

Keep  the  fire  up  to  this  degree,  in  order  to  drive 
over  all  the  “Salt.  When  you  perceive  that  little 
or  none  rifes,  change  the  receiver,  and  increase 
your  fire  a  little.  A  light,  clear,  limpid  Oil  will, 
afcend.  As  the  diftillation  advances,  this  Oil  will 
grow  higher  coloured,  lefs  limpid,  and  thicker  ; 
till  at  laft  it  will  be  opaque,  black,  and  have  the 
confidence  of  Turpentine. 

When  you  perceive  that,  though  the  retort  be 
red-hot,  nothing  more  comes  off,  let  the  fire  go  out. 
You  will  have  in  the  retort  a  black,  light,  fpungy 
coal.  If  you  have  taken  care  to  fhift  the  receiver, 
from  time  to  time,  during  the  diftillation  of  your 

Oil, 
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Oil,  you  will  have  fundry  feparate  portions  thereof, 
each  of  which  will  have  a  different  degree  of  te¬ 
nuity  or  thicknefs,  according  as  it  came  over  at 
the  beginning,  or  towards  the  end  of  the  diftilla- 
tion. 

* 

OBSERVA  ST  ION  S. 

The  fubftance  of  which  we  have  here  given  the 
analyfis,  together  with  all  others  of  the  fame,  that 
is,  of  the  Bituminous  kind,  is  by  mo  ft  Chymifts 
and  Naturalifts  claffed  with  Minerals  :  and  fo  far 
they  are  right,  that  we  adlually  get  thefe  mixts,  like 
other  minerals,  out  of  the  bowels  of  the  earth, 
and  never  procure  them  immediately  from  any  ve¬ 
getable  or  animal  compound.  Yet  we  have  our 
reafons  for  a£ting  otherwife,  and  for  thinking  that 
we  could  not,  in  this  work,  place  them  better,  than 
immediately  after  thofe  vegetable  fubifances  which 
we  call  Refins. 

Several  motives  determine  us  to  proceed  in  this 
manner.  The  analyfis  of  Bitumens  demonftrates, 
that,  with  regard  to  the  principles  of  which  they 
confift,  they  are  totally  different  from  every  other 
kind  of  mineral  *,  and  that,  on  the  contrary,  they 
greatly  refemble  vegetable  Refins  in  almoft  every 
refped.  In  fhort,  though  they  are  not  immediately 
procured  from  vegetables,  there  is  the  greateft  reafon 
for  believing  that  they  were  originally  of  the  vege¬ 
table  kingdom,  and  that  they  are  no  other  than 
refinous  and  oily  parts  of  trees  or  plants,  which  by 
lying  long  in  the  earth,  and  there  contracting  an 
union  with  the  mineral  Acids,  have  acquired  the 
qualities  that  diftinguifh  them  from  Refins. 

Mineralogifts  know  very  well  that  we  find,  every 
where  in  the  earth,  many  vegetable  fubflances, 
that  have  lain  very  long  buried  under  it,  and  fre¬ 
quently  at  a  confiderable  depth.  It  is  not  uncommon 
to  find,  under  ground,  vaft  beds  of  foffile  trees, 

which 
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which  feem  to  be  the  remains  of  immenfe  forefts  : 
and  Bitumens,  particularly  Amber,  are  often  found 
among  this  fubterraneous  wood. 

Thefe  confiderations,  joined  to  proofs  drawn 
from  their  analyfis*  make  this  opinion  more  than 
probable  :  nor  are  we  fingular  in  maintaining  it, 
as  it  is  adopted  by  many  able  modern  Chymifts. 

The  analyfis  of  Amber,  above  defcribed,  may 
ferve  as  a  general  fpecimen  of  the  decompofition  of 
other  Bitumens  :  with  this  fmgle  difference,  that 
Amber  is  the  only  one  among  them  which  yields  the 
Volatile  Salt  aforelaid  *,  and  this  determined  us  to 
examine  it  preferably  to  any  other.  As  for  the  reff, 
they  all  yield  a  phlegm,  an  acid  liquor,  and  an  Oil  ^ 
which  is  thin  at  firft,  but  grows  thicker  and  thicker 
as  the  diftillation  draws  towards  an  end.  It  muff 
be  underftood,  however,  that  thefe  Acids  and  thefe 
Oils  may  differ,  according  to  the  nature  of  the  Bi¬ 
tumens  from  which  they  are  drawn  ;  juff  as  the 
Phlegm,  the  Acid,  and  the  Oil,  refulting  from  the 
decompofition  of  Refins,  differ  in  quantity  and 
quality,  according  to  the  nature  of  the  Refins 
from  which  they  are  procured. 

The  principal  differences  obferved  between  Re- 
fms  and  Bitumens  are  thefe  :  the  latter  are  lefs  fo- 
luble  in  Spirit  of  Wine  *,  have  a  peculiar  fcent* 
which  cannot  be  accurately  defcribed,  and  of  which 
the  fenfe  of  fmelling  only  can  judge  ;  and  their 
Acid  is  ftronger  and  more  fixed.  This  lad  property 
is  one  of  the  motives  which  induce  us  to  think 
that  befides  the  vegetable  Acid,  originally  com¬ 
bined  with  the  Refinous  or  Oily  matter  now  be¬ 
come  a  Bitumen,  a  certain  quantity  of  mineral 
Acid  hath,  in  a  courfe  of  time,  been  fuperadded 
to  conftitute  this  mixt.  We  fhall  prefently  fee 
that  the  faft  is  certainly  fo,  in  the  cafe  of  Amber 
at  leaft. 
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Almoft  all  Authors,  who  mention  the  analyfis  of 
Amber,  have  given  different  accounts  of  the  Vola¬ 
tility  of  its  Salt,  and  of  the  time  of  the  diftiilation 
when  it  bénins  to  rife.  Some  make  it  afcend  ini- 
mediately  after  the  fir  ft  add  phlegm.  Others  lay 
that  it  doth  not  begin  to  appear  till  after  the  fir  ft 
thin  Oil  ;  and'others  again  aihrm  that  it  comes  over 
with  the  laft  thick  Oil.  Mr.  Bourdelin,  who  hath 
examined  this  matter  to  the  bottom  in  a  Memoir 
on  the  analyfis  of  Amber  given  in  to  the  Academy* 
very  judicioufly  remarks,  that  the  different  refults, 
which  thofe  Chymifts  met  with  in  analyzing  our 
mixt,  aroie  wholly  from  the  different  manner  where¬ 
in  each  conduced  his  fire  during  the  operation. 

It  is  certain  that  fuch  a  caufe  is  capable  of  produ¬ 
cing  vaft  differences  :  for  when  fire  is  haftily  applied, 
or  made  too  violent,  it  not  only  confounds  and 
tumultuoufly  mingles  the  principles  of  the  body 
to  be  analyzed,  but  it  even  frequently  drives  up  the 
entire  fubftance  itfelf  out  of  the  retort  into  the  re¬ 
ceiver,  without  decompofing  it  at  all.  This  is 
really  fo  in  the  cafe  of  Amber,  and  of  almoft  all 
compound  fubftances  that  are  not  extremely  fixed. 

It  ought  therefore  to  be  obferved,  as  a  general 
and  important  rule  in  every  analyfis,  to  adminifter 
the  fire  exceeding  flowly  and  cautioufly,  as  one 
can  never  err  on  that  fide  ;  and  to  increale  it  only 
by  fuch  degrees  as  appear  neceffary  for  carrying  on 
the  diftillation.  By  obferving  this  method,  an  ac¬ 
curate  analyfis  will  be  attained  :  by  this  means  the 
Salt  of  Amber  will  rife  before  the  Oil  -,  whereas, 
if  a  degree  of  heat  fufficient  to  raife  the  thin  Oil, 
or  even  the  thick  Oil,  be  applied  at  firft,  the  Salt  will 
accordingly  come  over  with  the  one  or  the  other  of 
thefe  Oils. 

Chymifts  remained  a  long  time  unacquainted  with 
the  nature  of  this  Salt  of  Amber,  and  Authors  of 
the  greateft  name  agreed  as  little  on  this  point,  as 

on 
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on  that  juft  mentioned.  Some  afterted  it  to  be  a 
Volatile  Salt  of  the  fame  kind  with  that  which  is 
obtained  from  animal  fubftances  ;  that  is,  a  Vola¬ 
tile  Alkali  :  others,  on  the  contrary,  pretended  that 
it  was  an  Acid  of  a  fingular  nature. 

It  is  very  fuprifing  that  fuch  Authors  fhould  difa- 
gree  on  fuch  a  point;  conficlering  how  eafily  it 
may  be  afcertained  whether  this  Salt  be  really  an 
Acid  or  an  Alkali.  Mr.  Bourdelin  juftly  decides 
the  queftion  in  favour  of  thofe  who  affirm  it  to  be  an 
Acid.  In  faét  it  hath  all  the  properties  of  an  Acid  : 
it  hath  the  tafte  of  one,  forms  Neutral  Salts  with 
Alkalis,  and  differs  from  the  moft  unqueftionable 
Acids  in  this  alone,  that,  being  combined  with  a 
portion  of  Oil  and  a  fmali  quantity  of  earth,  thefe 
give  it  a  concrete  form  ;  which  is  not  a  folitary  cafe 
in  Chymiftry,  as  is  evident  from  Cream  of  Tartar. 
With  regard  to  its  Volatility,  there  is  nothing  in 
that  repugnant  to  the  properties  of  its  conftituent 
principles  ;  feeing  the  Acid  and  the  Oil  predominant 
therein  may  eafily  be  fuppofed  to  communicate 
their  Volatile  nature  to  the  fmali  portion  of  earth 
with  which  they  are  combined. 

Thofe  Chymifts,  who  looked  upon  the  Salt  of 
Amber  as  a  Volatile  Alkali,  either  did  not  examine 
it  thoroughly,  but  contented  themfelves  with  its 
firft  appearance,  in  which  it  refembles  the  Volatile 
Salt  of  animals,  or  elfe  were  led  into  the  errour  by 
fome  particular  circumftances.  We  know,  for  ex¬ 
ample,  that  animal  as  well  as  vegetable  fubftances 
are  dug  out  of  the  earth.  The  infects,  fometimes 
found  inclofed  in  lumps  of  Amber,  fufficiently 
prove  this.  Perhaps  they  made  their  experiments 
on  fuclr  pieces  of  Amber  ;  or  elfe,  that  which  they 
ufed  might  be  mixed  with  fome  animal  fubftance 
not  very  perceptible.  In  fuch  a  cafe  it  would  be 
no  wonder  if  the  Volatile  Salt  obtained  fhould 
fhew  fome  tokens  of  an  Alkali  :  for  the  Volatile 
Vol.  II.  P  Alkali 
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Alkali  arifing  from  the  animal  matter  would  only' 
be  mixed,  not  combined,  with  the  Salt  of  the  Am¬ 
ber  ;  as  the  great  quantity  of  Oil,  in  which  both 
thefe  Salts  are  intangled,  would  hinder  them  from 
diffolving  each  other,  and  forming  fuch  a  Neutral 
Salt  as  would  be  produced  in  other  circumftan- 
ces. 

The  acid  or  alkaline  nature  of  the  Salt  of  Amber 
was  not  the  only  point  that  remained  to  be  difcufied 
on  this  occafion.  Its  acid  quality  being  once  clear¬ 
ly  afcertained,  the  nature  of  this  Acid  was  next  to 
be  determined.  This  is  the  objedt  chiefly  aimed  at 
in  Mr.  Bourdelin’s  Memoirs,  and  his  difcovery 
thereof  is  unqueftionably  one  of  the  fined:,  and  at 
the  fame  time  one  of  the  mod:  difficult,  that  could 
be  attempted  with  regard  to  this  Bitumen. 

It  appears  plainly  from  feveral  experiments,  of 
which  we  have  given  an  account  in  the  courfe  of 
this  work,  that  the  flrongefl:  mineral  Acids,  by 
being  combined  with  any  Oily  matter,  are  fo  vaftly 
altered,  and  fo  ftrangely  difguifed,  that  we  not  only 
are  incapable  of  diftinguiffiing  wrhat  they  are,  but 
even  can  hardly  avoid  decompofing,  and  partly  del- 
troy  ing  them,  by  thofe  very  operations  which  feem 
the  belt  adapted  to  leparate  them  from  the  Oil  in 
which  they  are  invifcated.  Mr.  Bourdelin  had  all 
thefe  difficulties  to  furmount,  and  incefifantly  met 
with  new  obftacles  in  that  troublefome  fatty 
matter,  which,  like  an  impenetrable  veil,  con¬ 
cealed  from  his  view  the  Acid  whofe  nature  he 
wanted  to  difcover.  But  at  lad:,  by  dint  of  mani¬ 
fold  experiments,  he  happily  gained  his  end.  Two 
parts  of  pure  Nitre,  unadulterated  with  the  lead:  par¬ 
ticle  of  Sea-falt,  and  one  part  of  Amber,  pulverized 
and  mingled  together,  procured  him,  by  deflagra¬ 
tion,  a  Salt  partly  neutral  and  partly  alkaline  * 
winch  being  lixiviated,  .and  let  to  evaporate  fponta- 
neoufiy,  there  formed  at  the  bottom  a  refidence 

of 


Practice  of  Chymistry.  211 

of  a  mucilaginous,  pappy,  whitifh  matter,  amongft 
which  he  could  didinguifh  crydals,  that  were  very 
tranfparent,  regularly  figured,  of  a  cubical  form, 
but  rather  oblong  ;  fo  that  they  reprefented  little 
oblong  fquares  mod  exa&ly  formed,  and  about 
half  a  line  thick. 

As  thefe  cry  dais  perfectly  refembled,  in  their 
figure,  the  Neutral  Sait  produced  by  a  combination 
of  the  Acid  of  Sea- fait  with  the  Alkaline  bafis  of 
Nitre  ;  this  was  a  proof  to  Mr.  Bourdelin  that  the 
Acid  of  Amber  is  of  the  fame  kind,  or  rather  ex¬ 
actly  the  fame,  with  that  cf  Sea-falt.  The  Nitre 
being  aikalizated  by  means  of  the  phlogidon  of  the 
Amber,  the  Acid  of  the  Bitumen,  finding  this 
Alkali  a  proper  bafis  to  fix  in,  unites  with  it,  and 
by  that  means  is  enabled  to  refid  the  addon  of  the 
fire,  fo  as  not  to  be  carried  off  by  it. 

On  the  other  hand,  it  is  feparated  from  the  fat 
matter  by  which  it  was  mafked  before  ^  for  by  the  help 
of  this  fat  matter  the  Nitre  is  aikalizated.  The 
Acid,  having  by  this  means  recovered  all  its  proper¬ 
ties,  begins  to  difcover  them,  as  hath  been  laid,  by 
the  figure  it  condantly  gives  to  the  crydals  of  the 
Neutral  Salt  which  it  helps  to  conditute. 

Moreover,  this  Neutral  Salt  hath  all  the  effen- 
tial  properties  of  Sea-falt.  It  hath  its  tade  ;  it  de¬ 
crepitates  in  the  fame  manner  on  live  coals  ;  if  Oil 
of  Vitriol  be  poured  on  it,  white  vapours  arife, 
which  have  the  fmell  of  Spirit  of  Salt,  and  are 
an  adfual  Spirit  of  Salt.  Ladly,  it  makes  a  white 
precipitate  of  Mercury  diffolved  in  Spirit  of  Nitre, 
and  a  luna  cornea  of  Silver  difiblved  in  the  fame 
Spirit -,  which  lad  proofs  would  alone  be  fufficient 
to  edablifh  Mr.  Bourdelin’s  opinion,  though  we  had 
no  other. 

It  were  to  be  wifhed  that  the  experiments  which 
Mr.  Bourdelin  hath  made  on  Amber  were  alfo 
made  on  other  Bitumens.  There  is  reafon  to  think 
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they  would  be  found  to  contain  either  the  Marine 
or  the  Vitriolic  Acid  ;  for  though  they  do  not  yield 
a  Volatile  Salt,  as*  Amber  doth,  in  diftillation,  yet 
the  Acids  obtained  from  them  are  very  ftrong^and 
appear,  as  we  faid  before,  to  have  a  mineral  origin. 
Mr.  Geoffroy  obferved  that  Amber  being  pulveri¬ 
zed,  and'  infufed  in  hot  water,  parts  with  its  Salt 
in  the  fame  manner  as  Benjamin  does  which  gives 
room  to  fufped  that  Amber  is  to  Bitumens  what 
Benjamin  is  to  Refins. 


PROCESS  IV. 

The  analyfis  of  Bee's-lVax,  and  fuch  Oily  Compounds 

as  are  analogous  to  it -, 

MELT  the  Wax  you  intend  to  analyze,  and 
mix  with  it  as  much  fine  fand  as  will  make 
it  into  a  ftiff  pafte.  Put  this  pafte  in  little  bits  into 
a  retort,  and  diftill  as  ufual,  with  a  graduated  fire, 
beginning  with  a  very  gentle  heat.  An  acid  phlegm 
will  come  over,  and  be  followed  by  a  liquor  which 
at  firft  will  look  like  an  Oil,  but  will  foon  congeal 
in  the  receiver,  and  have  the  appearance  of  a  butter 
or  greafe.  Continue  the  diftillation,  increafing  the 
fire  by  infenfible  degrees,  till  nothing  more  will  come 
off.  Then  feparate  the  butter  from  the  acid  phlegm 
in  the  receiver,  mix  it  with  frefh  fand,  and  diftlll  it 
again  juft  a3  you  did  the  Wax  before.  Some  acid 
phlegm  will  ftill  come  off,  and  an  Oil  will  afeend, 
which  will  not  fix  in  the  receiver,  though  it  be  ftill 
thick.  Continue  the  diftillation,  with  a  fire  fo  go¬ 
verned  that  the  drops  may  fucceed  each  other  at  the 
diftance  of  fix  or  feven  féconds  of  time.  Do  not 
increafe  it,  till  you  perceive  the  drops  fall  more 
{lowly  *,  and  then  increafe  it  no  more  than  is  necef- 
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fary  to  make  the  drops  follow  each  other  as  above 
directed.  When  the  didillation  is  finifhed,  you  will 
“find  in  the  receiver  the  Oil  come  wholly  over,  and  a 
little  acid  phlegm.  Separate  the  Gil  from  this  li¬ 
quor  ;  and,  if  you  defire  to  have  it  more  fluid,  re- 
diffill  it  a  third  time  in  the  fame  manner. 

'■ OBSERVATIONS . 

BfcEs-Wax,  like  all  other  oily  matters  in  a  com 
Crete  form,  is  an  Oil  thickened  by  an  Acid.  Its  de¬ 
composition  furnifhes  us  with  a  very  convincing 
proof  of  this  truth;  which,  you  fee,  is  confirmed 
more  and  more,  by  every  new  anal  y  fis  we  make  of 
Such  fubdances. 

Wax  doth  not  part  with  all  its  Acid  in  the  firft 
diflillation  :  and  this  is  the  reafon  that  it  doth  not 
then  become  a  fluid  oil,  but  a  butter,  which  hath 
only  a  degree  of  foftnefs  proportioned  to  the  quan¬ 
tity  of  Acid  feparated  from  it.  The  fame  thing 
holds  with  regard  to  its  butter  ;  which  lofing,  by 
a  lecond  diflillation,  a  great  part  of  the  remaining 
Acid  which  caufed  its  confidence,  is  by  that  means 
turned  to  an  Oil.  Ladly,  this  Oil,  from  being 
thick,  becomes  very  fluid  by  a  third  diflillation, 
and  fo  follows  the  general  rule  of  Oils  ;  which 
always  become  the  more  fluid  the  oftener  they  are 
diddled  or  redlified. 

What  is  here  faid  concerning  Wax  is  applicable 
to  Refins  alfo  ;  which  it  further  refembles  in  its  con¬ 
fidence  and  refilling  to  diffolve  in  water  :  yet  it 
differs  from  them  edentially  in  foveral  refpedls  ;  and 
for  this  reafon  we  thought  proper  to  treat  of  it  in 
partial! ar.  The  properties  in  which  it  differs  from 
Refins  are  thefe  : 

Fird,  it  hath  no  aromatic  fcent,  nor  acrid  tade, 
as  Refins  have. 

Secondly,  it  doth  not  yield  a  thin  limpid  Oil  in 
the  fird  diflillation,  as  they  do. 

P  3  Thirdly, 
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Thirdly,  its  Oil,  or  its  butter,  doth  not  grow 
fenfibly  thicker  with  age.  Mr,  Boerhaave  kept  fome 
butter  of  Bees- Wax  lor  twrenty  years,  in  a  vefiel 
that  was  not  ftopt,  but  only  covered  with  a  bit  of 
paper  -,  yet  it  did  not  grow  hard.  An  EiTential 
Oil,  though  kept  much  clofer  fiiut  up,  would  in 
much  lefs  time  have  acquired  the  confidence  of  a 
Balfam  j  and  a  Balfam,  in  that  time,  would  have 
become  a  Refin. 

Fourthly,  Bee’s- Wax  is  not  foluble  in  Spirit  of 
Wine  -,  whereas  it  is  the  very  nature  of  Refins  to 
diffolve  in  that  menftruum. 

Fifthly,  I  have  obferved  that  Spirit  of  Wine 
a6ts  faintly  on  the  butter  of  Bee’s- Wax  }  diftolves 
that  butter  when  diftilled  to  an  Oil  -,  unites  ftill  more 
readily  with  that  Oil  when  rectified  by  a  third  difbil- 
lation  -,  and  diffolves  it  Rill  the  more  readily  the 
oftener  it  is  diftilled.  Refins, on  the  contrary,  are  more 
foluble  in  Spirit  of  Wine  than  the  thin  Oils  drawn 
from  them  ;  and  thofe  Oils  acquire  the  property  of 
refilling  that  menftruum  more  and  more  obftinately 
the  oftener  they  are  redified. 

By  thefe  differences  we  may  judge  whether  it  be 
proper  to  confound  Bee’s- Wax  with  Refins,  or  whe¬ 
ther  it  ought  not  rather  to  be  confidered  as  an  oily 
compound  of  a  fingular  fpecies,  which  delerves  to 
be  ranked  in  a  different  clafs,  or  at  lead  in  fome  other 
divifton. 

If  we  take  the  mod  curfory  view  of  the 
properties  of  F.ffential  Oils,  and  compare  them 
with  thofe  of  Fat  Oils,  we  cannot  avoid  beingj 
ftruck  with  a  refemblance  between  the  properties  of 
Effential  Oik  and  thofe  of  Refins,  as  well  as  with 
the  apparent  conformity  between  the  properties 
pf  Fat  Oils  and  thofe  of  Bee’s- Wax  :  from  ail 
which  we  may  conclude  with  good  reafon,  in  my 
opinion,  that  the  Oil  of  Bee3s-V\7ax  is  not  of  the 
lame  nature  with  thatof  Refins.  The  Oil  of  Refins 
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hath  all  the  properties  of  an  Effential  Oil,  and  is 
juftly  allowed  to  be  an  ElTential  Oil  rendered  thick 
and  ponderous  by  an  Acid.  The  Oil  of  Bee’s- 
Wax,  on  the  contrary,  hath  all  the  properties  of 
Fat  Oils  ;  and  there  is  great  room  to  think  that  this 
fubftance  is  really  no  other  than  a  Fat  Oil  hardened 
by  an  Acid. 

Bee  s-W  ax  is  not  the  only  oily  compound  that 
appears  to  have  a  Fat  Oil  for  its  bafis.  Certain 
fhrubs  in  America  yield,  by  decoction,  a  fubftance 
that  hath  all  tne  properties  of  Bee  s-W  ax,  differin°° 
therefrom  only  in  its  colour,  which  is  green.  The 
Butter  of  Cacao  is  alfo  a  fubftance  analogous  to 
Bee  s-\\  ax,  and  would  be  really  Wax,  if  it  were 
but  as  hard  ;  for  it  contains  the  fame  principles,  but 
in  different  proportions  :  in  ftiort,  it  is  to  Bee’s- 
Wax  what  Balfams  are  to  Refins. 


PROCESS  V. 

The  Saccharine  Juices  of  Plants  analyfed:  inflanced 

in  Honey. 

PUT  into  a  ftone  cucurbite  the  Honey  you  in¬ 
tend  to  diftill  ;  fet  it  in  a  moderate  land-heat, 
and  evaporate  the  greateft  part  of  its  humidity,  till  • 
you  perceive  the  phlegm  begin  to  be  acid.  Then 
take  out  the  matter  remaining  in  the  cucurbite,  put 
it  into  a  retort,  leaving  a  full  third  thereof  empty, 
and  diftill  in  a  reverberatory  with  degrees  of  fire. 
An  acid,  amber-coloured  liquor  will  come  over. 
As  the  operation  advances  this  liquor  will  continu¬ 
ally  become  deeper  coloured  and  more  acid,  and  at  the 
fame  time  a  little  black  Oil  will  afeend.  When  the 
diftillation  is  over,  you  will  find  in  the  retort  a  pretty 
large  charred  mais,  which  being  burnt  in  the  open 
air,  and  lixiviated,  affords  a  Fixed  Alkali. 

P  4  OBSER- 
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If  we  confider  nothing  but  the  nature  of  the  prin¬ 
ciples  obtained  from  Honey,  we  may  be  induced  to 
think  that  this  fubftanee  is  of  the  fame  kind  with 
Refins  -,  for  we  get  from  each  a  Phlegm,  an  Acid, 
an  Oil,  and  a  Coal.  Yet  there  is  a  very  great  diffe¬ 
rence  between  thefe  two  forts  of  compounds.  Oily 
matters  of  the  refmous  kind  are  very  inflammable, 
and  by  no  means  foluble  in  water:  Honey,  on  the 
contrary,  is  not  inflammable  in  its  natural  (late  ; 
will  not  flame  till  it  be  half  confumed,  or  turned 
aimofl:  to  a  coal,  by  the  fire  j  and  mixes  readily  and 
perfectly  with  water.  Now  whence  can  this  diffe¬ 
rence  arife?  Since  it  is  not  owing  to  the  nature  of 
the  principles  that  conftitute  thefe  mixts,  it  muff 
neceffarily  be  attributed  to  the  proportions  in 
which  thofe  principles  are  united.  And  indeed,  if 
we  attend  to  the  quantities  obtained  from  each  by 
analyzing  them  feverally,  we  fhali  And  that,  in  this 
refped,  there  is  a  very  great  difference  between 
them.  Oily  compounds  of  the  nature  of  Refins, 
which  are  not  foluble  in  water,  yield  in  diftil- 
jation  a  little  phlegm,  a  quantity  of  Oil  vaftly  ex¬ 
ceeding  that  of  their  Acid,  and  a  very  final! 
matter  of  coal,  which,  when  burnt,  fcarce  lea*  es 
any  token  of  a  Fixed  Alkali.  Honey,  on  the  con¬ 
trary,  and  all  other  juices  of  the  fame  nature,  give 
out,  when  analyzed,  a  great  deal  of  phlegm,  a 
quantity  of  Add  much  fuperiour  to  that  of  their  Oil, 
and  a  confiderable  mais  of  coal  ;  from  which,  when 
burnt  in  the  open  air  and  lixiviated,  a  very  percep¬ 
tible  Alkali  may  be  obtained. 

If  the  quantity  of  the  principles  procured  by  thefe 
two  analyfes  be  compared  together,  it  will  be  eafy 
to  deduce  from  thence  the  caufes  of  the  different 
properties  obferved  in  the  mixts  that  afforded  them. 
In  the  large  quantity  of  Oil,  of  which  refmous 
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fubftances  confift  almoft  entirely,  we  lee  the  c.iuie  of 
their  being  fo  inflammable,  and  fo  indiffoluble  in 
water.  When  '  fuch  bodies  are  decompofed,  there 
remains  but  little  coal,  and  very  little  Fixed  Alkali  ; 
becaufe  their  Oil  carries  off  with  it  almoft  all  their 
Acid,  leaving  a  fcarce  perceptible  portion  thereof 
fixed  in  the  coal.  Now  we  know  that  this  Acid  is 
an  effential  requifite  to  the  formation  of  an  Alkali. 
Honey,  on  the  contrary,  and  the  analogous  mixts, 
are  fo  unapt  to  take  fire,  and  mix  fo  readily  With 
water,  only  becaufe  there  is  very  little  Oil  in  their 
compofition,  in  comparifon  of  the  Acid,  which  is 
their  predominant  principle.  For  the  fame  reaion 
they  leave,  when  decompoled,  a  greater  quanuty 
of  coal,  which  alfo  yields  much  more  Fixed  Alkali 
than  we  find  in  the  coals  of  Refins.  Perhaps  thefe 
mixts  may  alio  contain  a  little  nroio  earth.  I 
caufe  of  this  greater  quantity  of  Fixed  Alkali  will 
be  found  in  what  we  delivered  above  concerning  the 
combination  and  production  or  that  Salt.  . 

Sugar,  Manna,  and  the  Saccharine  juices  or  fruits 
and  plants,  are  of  the  fame  nature  as  Honey,  yield 
the  fame  principles,  and  in  the  fame  proportions. 
All  thefe  lubftances  muft  be  confidered  as  .Native 
Soaps  -,  becaufe  they  confift  of  an  Oil  rendered  mif- 
cible  with  water,  by  means  of  a  faline  fubftance. 
They  differ  from  the  common  Artificial  Soaps  in 
feveral  refpefts  ;  but  chiefly  in  this,  that  their  faline 
part  is  an  Acid,  whereas  that  of  common  Soap  is 
an  Alkali.  The  natural  Soaps  are  not  tor  that  rea- 
fon  the  lefs  perteft  :  on  the  contrary,  they  diffoive 
in  water  without  deftroying  its  tranfparency,  and 
without  giving  it  a  milky  colour  -,  which  proves  that 
Acids  are  not  lefs  proper  than  Alkalis,  or  rather 
that  they  are  more  proper  additaments,  roi  biinging 

Oils  into  a  faponaceous  ftate. 

But  it  muft  be  owned  that- we  are  not  yet  aDi^  to 

imitate  by  art  the  Acid  Soaps  which  are  PrePa^<j 
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and  fo  perfedly  combined  by  nature,  and  that  the 
deterfive  quality  of  thefe  is  not  near  fo  ftrong  as  that 
of  the  Soaps  which  have  an  Alkali  for  their  faline 
principle. 

Though  Honey,  and  the  other  vegetable  fub- 
ftances  analogous  to  it,  contain  much  Acid,  yet 
they  have  no  tafte  of  fournefs,  nor  any  of  the  other 
properties  of  Acids  ;  but  on  the  contrary  their  tafte 
is  foft  and  laccharine  :  the  caufe  of  this  is  that  their 
Acid  is  intimately  mixed  and  perfedly  combined 
with  their  Oil,  which  entirely  fheathes  and  blunts  it. 


P  R  o  C  E  s  s  y. 

Gummy  Subfiances  analyzed:  infiancedtnGum  Arabic . 

DISTILL  Gum  Arabic  in  a  retort  with  de¬ 
grees  of  fire.  A  limpid,  fcentlefs,  and  tafte  - 
lefs  phlegm  will  firft  come  over  ;  and  then  a  rufiet- 
coloured  acid  liquor,  a  little  Volatile  Alkali,  and  an 
Oil,  which  will  firft  be  thin  and  afterwards  grow  thick. 
In  the  retort  will  be  left  a  good  deal  of  a  charred 
fubftance,  which  being  burnt  and  lixiviated  will 
give  a  Fixed  Alkali. 

43 

OBSERVATIONS . 

Gums  have  at  firft  fight  fome  refemblance  of 
Refins  ;  which  hath  occafioned  many  refinous  mat¬ 
ters  to  be  called  Gums,  though  very  improperly  : 
for  they  are  two  diftind  forts  of  fubftances,  of  natures 
abfolutely  different  from  each  other.  It  hath  been 
fhewn  that  Refins  have  an  aromatic  odour  ;  that  they 
are  indififoluble  in  water,  and  foluble  in  Spirit  of 
Wine  -,  that  they  are  only  an  Efifential  Oil  grown 
thick.  Gums,  on  the  contrary,  have  no  odour, 
are  foluble  in  water,  indifibluble  in  Spirit  of  Wine, 
and,  by  being  analyzed  as  in  the  procefs,  are  con- 

3  verted 
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verted  almoft  wholly  into  a  phlegm  and  an  Acid.  The 
fmall  portion  of  Oil  contained  in  them  is  lo  tho¬ 
roughly  united  with  their  Acid,  that  it  diflolves  per- 
fedtîy  in  water,  and  the  folution  is  clear  and  limpid. 

In  this  refpedf  Gums  refemble  Honey,  and  the  other 
vegetable  juices  analogous  to  it.  1  hey  are  all  fluid 
originally  -,  that  is,  when  they  begin  to  ooze  out  of 
their  trees.  At  that  time  they  perfe&ly  refemble 
mucilages,  or  rather  they  are  actual  mucilages, 
which  grow  thick  and  hard  in  time  by  the  evapo¬ 
ration  of  a  great  part  of  their  moifture  :  juft  as 
Refins  are  true  Oils,  which,  lofmg  their  moft  fluid 
parts  by  evaporation,  at  laft  become  (olid.  Iniu- 
flons  or  flight  decodtions  of  mucilaginous  plants, 
when  evaporated  to  dry  nefs,  become  abfual  Gums. 

Some  trees  abound  both  in  Oil  and  in  mucilage  . 
thefe  two  fubftances  often  mix  and  flow  from 
the  tree  blended  together.  Thus  they  both  grow 
dry  and  hard  together  in  one  mafs,  which  of  coude 
js  at  the  fame  time  both  gummy  and  refinous  :  and 
accordingly  iuch  mixts  are  named  Gum- Refins. 

But  it  muft  be  obferved  that  thefe  refinous  and 
gummy  parts  fuffer  no  alteration  by  being  thus  mix¬ 
ed  ;  but  each  preferves  its  properties  as  if  it  were 
alone.  The  reafon  is  that  they  are  not  truly  united 
together  :  Gums  being  indifloluble  by  Oils  or  by 
Reflns,  the  parts  of  each  are  only  entangled 
among  thofe  of  the  other  by  means  of  their  vifco- 
flty.  &  Hence,  if  a  Gum-Refln  be  put  into  wa¬ 
ter,  the  water  will  diflolve  only  the  gummy 
part  without  touching  the  refinous.  On  the  con¬ 
trary,  if  the  fame  Gum-Refin  oe  put  into  Spirit  oi 
Wine,  this  menftruum  will  diflolve  the  Refln  and 
leave  the  Gum.  We  (hall  treat  more  particularly 
of  this  diflolution  under  the  head  of  Spirit  of  Wine, 
If  a  Gum-Refin,  inftead  of  being  only  infufed 
in  water,  be  triturated  with  water,  it  will  be  thereby 

wholly  di flu  fed  through  it  :  but  the  refinous  part, 
*  '  ~  which 
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which  is  only  divided  by  the  triture,  and  not  dif- 
fblved  in  the  water,  gives  the  liquor  a  milky  colour, 
like  that  of  an  emulfion.  It  is  indeed  an  adual 
emulfion  ;  that  which  is  made  with  kernels  being, 
like  this,  no  other  than  a  divided  Oil,  difperfed  in 
fmall  particles  by  triture,  and  fufpended  in'the  wa¬ 
ter  by  means  of  a  mucilage. 


SECTION  II. 

Of  Operations  on  Fermented  Vegetable  Subftances . 


CHAP.  I. 

Of  the  Product  of  Spirituous  Fermen¬ 
tation. 


PROCESS  I. 

fT o  make  Wine  of  Vegetable  Subftances  that  are  fuf- 
ceptible  of  Spirituous  Fermentation . 

LET  a  liquor  fufceptibie  of,  and  prepared  for,  the 
Spirituous  Fermentation  be  put  into  a  cafk.  Set 
this  caik  in  a  temperately  warm  cellar,  and  cover 
the  bung-hole  with  a  bit  of  linen  cloth  only.  In 
more  or  Ids  time,  according  to  the  nature  of  the 
liquor  to  be  fermented,  and  to  the  degree  of  heat 
in  the  air,  the  liquor  will  begin  to  fwell,  and  be 
rarefied.  There  will  arife  an  inteftine  motion,  at¬ 
tended  with  a  fmall  hilling  and  efiervefcence,  throw¬ 
ing  up  bubbles  to  the  furface,  and  difcharging  va¬ 
pours  ;  while  the  grofs,  vifcous,  and  thick  parts, 
being  driven  up  by  the  fermenting  motion,  and 
rendered  lighter  by  little  bubbles  of  air  adhering  to 

them. 
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them,  will  rife  to  the  top,  and  there  form  a  kind  of 
foft  fpungy  cruft,  which  will  cover  the  liquor  all 
over.  The  fermenting  motion  ftill  continuing,  this 
cruft  will,  from  time  to  time,  be  lifted  up  and 
cracked  by  vapours  making  their  efcape  through  it  ; 
but  thofe  Mures  will  prefently  clofe  again,  till, 
the  fermentation  gradually  going  off,  and  at  laft  en¬ 
tirely  ceafing,  the  cruft  will  fall  in  pieces  to  the  bot¬ 
tom  of  the  liquor,  which  will  infenfibly  grow  clear. 
Then  ftop  the  calk  clofe  with  its  bung,  and  fet  it  in 
a  cooler  place. 

OBSERVATIONS. 

Matters  that  are  fufceptible  of  the  Spirituous 
Fermentation  are  feldom  fo  perfectly  prepared  foe  it 
by  nature  as  they  require  to  be.  If  we  except  the 
juices  that  flow  naturally  from  certain  trees,  but 
oftener  from  inciflons  made  on  purpofe  in  them,  all 
other  fubftances  require  fome  previous  preparation. 

Boerhaave,  who  hath  handled  this  fubjeCt  excel¬ 
lently  well  in  his  Chymiftry,  divides  the  fubftances 
that  are  fit  for  Spirituous  Fermentation  into  five 
claffes.  In  the  firft  he  places  all  the  mealy  feeds, 
the  legumens,  and  the  kernels  of  almoft  all  fruits.. 
The  fécond  clafs  includes  the  juices  of  all  fruits 
that  do  not  tend  to  putrefaction.  In  the  third  clafs 
ftand  the  juices  of  all  the  parts  of  plants  which 
tend  rather  to  Acidity  than  to  putrefaction  -,  and 
confequently  thofe  which  yield  much  Volatile  Al¬ 
kali  are  to  be  excluded.  The  fourth  clafs  compre¬ 
hends  the  juices  or  faps  that  fpontaneoufiy  diftill 
from  feveral  trees  and  plants,  or  flow  from  them 
when  wounded.  He  forms  his  fifth  and  laft  clafs 
of  the  faponaceous,  faccharine,  and  concrete  or 
thick  juices  of  vegetables.  Refincus  or  purely 
gummy  matters  are  excluded*  as  not  being  fermen¬ 
table. 


Thefe 
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Thefe  five  clafifes  may  be  reduced  to  two  ;  dnè 
comprehending  all  the  juices,  and  another  all  the 
Mealy  parts,  of  vegetables  that  are  fufceptible  of 
fermentation.  The  juices  want  nothing  to  fit  them 
for  fermentation,  but  to  be  expreffed  out  of  the 
fubftances  containing  them,  and  to  be  diluted  with 
a  fufficient  quantity  of  water.  If  they  be  very 
thick,  the  befl  way  is  to  add  fo  much  water  as  fhall 
render  the  nlixed  liquor  juft  capable  of  bearing  a 
new-laid  egg.  With  refpedt  to  farinaceous  fub- 
ftances,  as  they  are  almoft  all  either  oily  or  mucila¬ 
ginous,  they  require  a  little  more  management. 
The  method  of  brewing  malt-liquors  will  furnifti 
tis  with  examples  of  fuch  management.  It  is  thus 
defcribed  by  Mr.  Boerhaave. 

In  warm  weather  the  grain  is  put  into  large  vats, 
and  a  confiderable  quantity  of  rain-water,  or  very 
clean  river* water,  is  poured  thereon,  in  which  it 
lies  till  it  be  well  foaked  and  fwelled.  This  firfl 
operation  is  called  the  Steeping. 

When  the  grain  is  by  this  means  grown  very 
plump,  it  is  taken  out  of  the  fteep,  and  laid  on  great 
heaps  in  an  open  place,  yet  not  too  much  expofed 
to  the  wind.  In  a  very  little  time  thofe  heaps  grow 
hot,  the  grain  begins  to  fprout,  and  fhoot  out  little 
buds  of  leaves  and  roots.  The  art  of  managing 
this  operation  properly  confifts  in  feizing  the  exadt 
point  of  time  when  the  germination  fhould  beftopt  : 
on  this  in  a  great  meafure  depends  the  fuccefs 
of  the  bufinefs.  For,  if  the  grain  be  left  too 
long  in  this  hot  bed,  it  may  begin  to  rot,  or  elfe 
the  leaves  and  roots,  by  growing  too  much,  may  con- 
fume  moft  of  the  mealy  Tubftance,  which,  in  this 
cafe,  is  the  only  fubjedi  of  fermentation  ;  and,  if 
the  germination  be  checked  too  foon,  the  advan¬ 
tage  expedted  from  it  will  be  loft  ;  that  is,  the 
mucid  matters  will  not  be  fufficiently  attenuated. 

As 
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As  foon  therefore  as  the  germination  is  obferved 
to  have  attained  its  proper  ftage,  it  muft  be  ftopt 
with  all  poffible  expedition.  For  this  purpofe  the 
grain  is  carried  into  an  open  place  expofed  to  the 
north  wind,  where  it  is  fpread  on  a  boarded  floor 
and  dried;  by  which  means  it  is  hindered  from 
fprouting  any  more.  It  is  next  made  to  run  flowly 
down  through  a  long  tunnel  made  very  hot,  which 
at  once  dries  it  thoroughly  to  the  very  heart,  and 
in  fome  meafure  fcorches  it,  though  very  flightly. 
Grain  thus  prepared  is  called  Malt, 

By  this  germination,  exflccation,  and  flight  tor¬ 
réfaction  of  the  grain,  the  farinaceous  fubftance  is 
conflderably  attenuated,  and  its  natural  vifcofity  de- 
ftroyed,  which  would  oth'erwife  hinder  the  meal 
when  boiled  in  water  from  mixing  with  it  and  dif- 
folving  in  it,  as  it  muft  in  fome  meafure  do  to  form 
a  liquor  fit  for  Spirituous  Fermentation. 

Mr.  Boerhaave  takes  notice  that  if  grain,  which 
hath  not  been  thus  prepared,  be  chewed  in  the 
mouth,  its  meal  makes  a  pafte  that  is  not  eafily 
attenuated  or  entirely  diffolved  by  the  fpittle;  where¬ 
as  the  meal  of  the  fame  grain,  after  making,  mixes 
immediately  and  perfediy  with  the  fpittle  :  it  hath 
moreover  a  fweet  agreable  tafte,  which  common 
grain  hath  not. 

The  grain  being  thus  malted  is  ground  :  then  hot 
water  is  poured  thereon,  on  which  it  is  left  to  infufe 
for  three  or  four  hours.  In  that  time  the  water 
takes  up  all  the  attenuated  flour  of  the  Malt  ;  where¬ 
as  it  would  not  diflblve  the  farina  of  grain  that  had 
not  undergone  the  above  defcribed  preparations. 
The  Wort  is  then  drawn  off  the  grains,  and  boiled 
to  a  proper  degree  of  infpiffation  ;  the  decodion  is 
differed  to  cool,  and  afterwards  put  into  calks  to  be 
fermented  as  the  procefs  diredts. 

As  Malt-liquor  is  apt  to  grow  four,  and  will  not 
keep  fo  long  as  Wine,  fome  bitter  plants  are  ufually 

boiled 
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boiled  in  the  decodtion,  to  make  it  keep  the  longer, 
and  hinder  it  from  turning  four  fo  foon  as  it  other- 
wife  would.  For  this  purpofe  fuch  plants  are  chofen 
as  have  an  agreably  bitter  tafte  ;  and  the  preference 
is  generally  given  to  Hops. 

Befides  thefe  preparations,  relating  chiefly  to 
Malt-liquors,  there  are  many  other  things  to  be 
obferved  relating  to  Spirituous  Fermentation  in  ge¬ 
neral,  and  to  all  matters  fufceptible  of  that  fer¬ 
mentation.  For  example  ;  <ftl  grains  and  fruits  de¬ 
fined  for  that  fermentation  mull:  be  perfedtly  ripe  ; 
for  otherways  they  will  not  ferment  without  dif¬ 
ficulty,  and  will  produce  little  or  no  inflammable 
Spirit.  Such  matters  as  are  too  auftere,  too  acrid, 
or  aftringent,  are  for  the  fame  reafon  unfit  for  Spi¬ 
rituous  Fermentation  ;  as  well  as  thofe  which  abound 
too  much  in  Oil. 

In  order  to  make  the  fermentation  fucceed  per¬ 
fectly,  fo  as  to  produce  the  beft  Wine  that  the  fer¬ 
mented  liquor  is  capable  of  affording,  it  is  neceffary 
to  let  it  ftand  quiet  without  ftirring  it,  left  the  cruft 
that  forms  on  its  furface  ftiould  be  broken  to  little 
fragments,  and  mix  with  the  liquor.  This  cruft  is 
a  kind  of  cover,  which  hinders  the  fpirituous  parts 
from  exhaling  as  fail  as  they  are  formed.  The  free 
accefs  of  the  air  is  another  condition  neceffary  to 
fermentation  :  and  for  this  reafon  the  veffel  that  con¬ 
tains  the  fermenting  liquor  muft  not  be  clofe  flop¬ 
ped  ;  the  bung-hole  is  only  to  be  covered  with  a 
linnen  cloth,  to  hinder  dirt  and  infers  from  falling 
into  it.  Nor  muft  the  bung- hole  be  too  large,  left 
too  much  of  the  fpirituous  parts  ftiould  efcape  and 
be  loft. 

Laftly,  a  juft  degree  of  warmth  is  one  of  the 
conditions  moft  neceffary  for  fermentation  :  for  in 
very  cold  weather  there  is  no  fermentation  at  all  ; 
and  too  much  heat  precipitates  it  in  fuch  a  manner 

that 
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that  the  whole  liquor  becomes  turbid,  and  many 
fermenting  and  fermented  particles  are  diffi pared. 

If,  notwithftanding.the  exadteft  obfervance  of  every 
particular  requifite  to  excite  a  fuccefsful  fermenta¬ 
tion,  the  liquor  cannot,  without  difficulty,  be 
brought  to  eftervefce,  which  fcarce  ever  happens 
but  to  Malt-liquor,  it  may  be  accelerated  by  mix¬ 
ing  therewith  fome  matter  that  is  very  fufceptiblc  of 
fermentation,  or  adtufaily  fermenting.  Such  mat¬ 
ters  are  called  'Ferments.  The  cruft  that  forms  on 
the  furface  of  fermenting  liquors  is  a  moft  efficaci*- 
ous  ferment,  and  on  that  account  very  much  uled. 

It  fometimes  happens  that  there  is  occafion  to 
check  the  fermentation  excited  in  the  liquor,  before 
it  ceafes  of  itfelf.  To  effedt  this,fuch  means  muft  be 
ufed  as  are  diredtly  oppofiteto  thofe  mentioned  above 
for  promoting  fermentation.  The  fame  end  is  obtained 
by  mixing  with  the  liquor  a  quantity  of  Alkali, 
fufticient  to  abforb  the  Acid  contained  therein  :  but 
this  method  is  feldom  made  ufe  of,  becaufe  it  fpoils 
the  liquor  ;  which,  after  being  thus  treated,  is  incapa¬ 
ble  of  any  fpirituous  fermentation,  but  on  the  con¬ 
trary  will  certainly  putrefy. 

Spirituous  fermentation  may  alfo  be  flopped  by 
mixing  with  the  liquor  a  great  quantity  of  fome 
mineral  Acid.  But  this  likewife  alters  its  nature*, 
becaufe  thefe  Acids,  being  fixed,  always  remain  con¬ 
founded  therewith,  and  never  feparate  from  it. 

The  beft  method  yet  found  out  for  checking  this 
fermentation,  without  injury  to  the  fermenting  li¬ 
quor,  is  to  impregnate  it  with  the  fumes  of  burning 
fulphur.  Thefe  fumes  are  known  to  be  acid,  and 
it  is  that  quality  in  them  which  fufpends  the  fer¬ 
mentation.  But  at  the  fame  time  this  Acid  is  ex¬ 
tremely  volatile  -,  fo  that  it  feparates  fpontaneouOy 
from  the  liquor,  after  fome  time,  and  leaves  it  in  a 
condition  to  continue  its  fermentation. 

Vol.  II. 
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For  this  reafon  when  a  Wine  is  defired  that  (hall 
be  but  half  fermented,  and  (hall  partly  retain  the  fweet 
tafte  it  had  in  the  date  of  Mufit  (the  proper  name 
for  the  unfermented  juice  of  the  grape,;  it  is  put 
into  cafks  in  which  Sulphur  hath  been  previoufly 
burnt,  and  the  vapours  thereof  confined  by  (lop¬ 
ping  the  bung-hole.  Thefe  are  called  Matched 
Wines .  If  the  fame  operation  be  performed  on 
Mud,  its  fermentation  will  be  abfolutely  prevented  : 
it  will  retain  all  its  faccharine  tafte,  and  is  then  called 
Stum .  As  the  fulphureous  Acid  evaporates  fpon- 
taneoufly,  in  no  long  fpace,  it  is  neceffary  to  fu¬ 
migate  matched  wines  or  Hums  from  time  to  time, 
when  they  are  intended  to  be  kept  long  without  fer¬ 
menting. 


PROCESS  II. 

To  draw  an  Ardent  Spirit  from  fubfiances  that  have 
undergone  the  Spirituous  Fermentation.  F  he  analyfis 
of  Wine. 


Ip  I  L  L  a  large  copper  cucurbite  half  full  of 
*  Wine.  Fit  on  its  head  and  refrigeratory. 
Lute  on  a  receiver  with  wet  bladder,  and  diftill 
with  a  gentle  fire  ;  yet  lo  that  the  drops  which  fall 
from  the  nofe'of  the  Alembic  may  fucceed  one 
another  pretty  quick,  and  form  a  fort  of  fmall  con¬ 
tinued  dream.  Go  on  thus  till  you  perceive  that 
the  liquor  which  comes  over  ceafes  to  be  infiamma- 
ble  ;  and  then  deftft.  You  will  find  in  the  receiver 
à  clear  liquor,  fomewhat  inclining;  to  an  amber- 
colour,  of  a  pleafant  quick  fmell,  and  which  being 
thrown  into  the  fire  inftantly  fiâmes.  The  quantity 
thereof  will  be  nearly  a  fourth  part  of  the  Wine 
you  put  into  the  alembic  p  and  this  is  what  is  called 
Brandy  ;  that  is,  the  Ardent  Spirit  of  Wine  loaded 
with  much  phlegm»  * 


In 
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In  order  to  redify  it,  and  reduce  it  to  Spirit  of 
Wine,  put  it  into  a  long-necked  matrafs,  capable 
of  holding  double  the  quantity.  Fit  a  head  to  the 
matrafs,  and  lute  on  a  receiver  :  place  your  matrafs 
over  a  pot  half-full  of  water  *,  fet  this  pot  over  a 
moderate  fire  ;  and  with  this  vapour-bath  diftill 
your  Spirit,  which  will  rife  pure.  Continue  this 
degree  of  heat  till  nothing  more  will  come  over. 
You  will  find  in  the  receiver  a  very  clear  colouriefs 
Spirit  of  Wine,  of  a  quick  but  agreeable  fmell, 
which  will  catch  fire  at  once  by  the  bare  contad:  of 
any  flaming  fubftance. 

OBSERVATIONS . 

It  hath  beenfhewn  that  Honey,  and  the  vegetable 
juices  analogous  to  it,  fuch  as  Muff,  and  the  juices 
of  all  faccharine  fruits  and  plants,  yield  by  diftilla- 
tion  no  other  principles  than  phlegm,  an  xTcid, 
and  a  fmall  quantity  of  Oil.  The  analyfis  of  Wine, 
and  of  all  iubftances  that  have  undergone  the  ipi- 
rituous  fermentation,  fhews  us  that  this  fermentation 
produces,  and  in  fome  fenfe  creates,  in  thofe  mixts, 
a  principle  that  did  not  exifl  in  them  before  ;  I  mean 
the  Ardent  Spirit,  which  is  an  inflammable  liquor 
that  is  mifcible  with  water.  This  liquor  refaits 
from  a  clofer  combination  of  the  Acid  and  the  Oil, 
which  are  attenuated  and  united  together  by  fermen¬ 
tation.  To  this  Oil,  which  is  one  of  its  conftituent 
parts,  its  inflammability  is  owing  ;  and  the  Acid  im¬ 
parts  to  this  Oil  the  property  of  mixing  with  water, 
more  perfectly  and  more  intimately  than  when  it 
makes  a  part  of  any  other  compound.  Nay,  there 
is,  in  the  very  compofition  of  an  Ardent  Spirit,  a 
certain  quantity  of  water  which  is  neceiTary  to  it, 
which  is  one  of  its  eflfential  parts,  and  without  which 
it  would  not  have  the  properties  that  charaderife  it. 
We  fhall  prefently  have  occaflon  to  fee,  that,  when 
Spirit  of  Wine  is  dephlegmated  to  a  certain  pitch, 

0^2  we 
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we  cannot  deprive  it  of  any  more  of  its  aqueous 
parts,  without  decornpofing  a  quantity  of  the  Spirit 
proportioned  to  the  quantity  of  water  drawn  from  it. 

Ardent  Spirits  are  more  volatile  than  any  of  the 
principles  of  the  mixt  from  which  they  are  produced, 
and  confequently  more  volatile  than  the  phlegm,  the 
Acid,  or  the  Oil  thereof,  though  they  wholly  con- 
fift  of  thefe.  This  cannot  be  attributed  to  any 
thing  but  a  peculiar  difpofition  of  thefe  principles, 
which  are  attenuated  in  a  fingular  manner  by  the 
fermenting  motion,  and  thereby  rendered  more  fuf- 
ceptible  of  expanfion  and  rarefaction. 

The  great  volatility  of  the  Ardent  Spirit  procures 
us  an  eafy  method  of  feparating  it  from  the  other 
principles  of  Wine,  and  of  dephlegmating  it.  For 
this  purpofe  it  need  only  be  diddled  with  fuch  a  gen¬ 
tle  heat  as  is  juft  capable  oTraifing  the  Spirit,  but  too 
weak  to  produce  the  fame  effedt  on  the  other  mat¬ 
ters  from  which  you  defire  to  free  it.  For  this  rea- 
fon  the  more  ftowly,  and  with  the  lefs  heat,  you 
diftill  your  Wine,  the  ftronger  and  more  fpirituous 
will  your  Brandy  be.  The  fame  is  to  be  faid  of  the 
fécond  diftillaticn,  by  which  Brandy  is  changed  into 
Spirit  of  Wine,  or,  in  other  words,  dephlegmated. 
The  Spirit  of  W  ine  thus  drawn  from  it  will  be  fo 
much  the  better,  the  more  exadtiy  you  oblerve  the 
conditions  here  propofed. 

If  Spirit  of  Wine  be  treated  in  the  fame  manner 
as  Brandy,  that  is,  if  it  be  rectified  by  diftiilation 
with  the  fame  precautions,  it  will  be  thereby  de¬ 
phlegmated  as  much  as  poffible  -,  and  then  it  is  cal¬ 
led  Alkohol.  By  this  redtificatipn  it  is  not  only 
freed  from  its  redundant  phlegm,  but  alfo  from 
ibme  panicles  of  Acid  and  ot  Oil,  which,  though 
much  lefs  volatile  than  itlèlf,  yet  afcend  with  it  in 
the  firft  diftiilation  :  nor  is  it  poffible  wholly  to  avoid 
this  inconvenience. 


Mr. 
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Mr.  Boerhaave  propofes  to  dephlegmate  Spirit  of 
W  ine  more  eafily,  and  more  accurately,  by  didd¬ 
ling  it  from  decrepitated  Sea-falt  mixed,  while  very 
iu/t,  witn  the  Spirit.  This  mud  certainly  be  a 
very  good  method  ;  becaufe  decrepitated  Sea-falt 
powerfully  attracts  moidure,  and  consequently  is 
very  apt  to  imbibe  and  retain  that  which  is  in  the 
Aroent  spirit  :  and  Spirit  ot  Wine  doth  not  diflolve 
>_ea-falt;  fo  that  there  is  no  realon  to  fear  its  beino- 
in  the  lead  contaminated  therewith.  0 

oil]  fermented  liquors  do  not  yield  near  an  equal 
quantity  of  Ardent  Spirit;  becaufe  they  do  not  all, 
before  fermentation,  equally  contain  the  principles 
neceffary  to  produce  an  Ardent  Spirit,  in  the  mod 
advantageous  proportion  or  difpofition. 

There  are  feveral  ways  of  proving  whether  or  no 
Spirit  of  Wine  be  as  highly  rectified  as  it  poffibly 
can  k"’  tt.at  is,  whether  or  no  it  contains  any  more 
phlegm  than  is  precifely  neceflary  to  conditute  it 
Spirit  ot  Wine  ;  and  many  Chymids  have  judged 
that  to  -deferve  the  title  which  burns  away  entirely 
r.  ithout  leaving  behind  it  the  lead  token  of  hu¬ 
midity  -,  or  that  which,  being  burnt  on  <mn-Dow- 
der,  fires,  it  at  lad.  0  ^ 

But  Mr.  Boerhaave  jufly  obferves  that  neither  of 
thefe  is  a  diffident  proof  ;  becaufe,  though  there 
ffiould  be  a  final 1  quantity  of  unneceffary  phlegm  in 
Spirit  of  Wine,  yet  it  may  very  well  be  evaporated 
and  diffipated  by  the  deflagration  in  either  way.- 
He  therefore  propofes  another  proof,  which  is 
much  more  ro  be  depended  on  ;  that  is,  by  mix¬ 
ing  and  ffiaking  with  the  Spirit  of  Wine  a  fmall 
quantity  of  a  very  dry  pulverized  Alkali.  If  this 
Salt,  when  thus  agitated,  and  even  warmed,  with 
Spirit  of  Wine,  continue  as  dry  as  it  was  at 
fird,  it  is  a  fign  that  the  Spirit  is  perfectly  dephleg- 

Q-3  Mr, 
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Mr.  Boerhaave  tried  in  this  manner  fome  Spirit 
of  Wine  that  had  fired  gun-powder,  and  found  it 
to  contain  fe  much  phlegm  that  it  moiftened  his 
Salt  very  perceptibly  :  nay,  one  Tingle  drop  of  wa¬ 
ter,  being  mixed  with  a  confidciable  quantity  of 
Spirit  of  Wine,  which  before  left  the  Alkali  per¬ 
fectly  dry,  difcovered  itfelf  in  this  way  by  the  moi- 
flure  it  communicated  to  the-  very  fame  oalt. 

Spirit  of  Wine  may  alfo  be  contaminated  with 
fome  heterogeneous  fubftances  •,  fuch  as  acid,  alka¬ 
line,  or  oily"  matters.  Thefe  are  to  be  difcovered 
by  very  eafy  experiments  proper  to  each  :  for  an 
acid  or  alkalious  Spirit  of  Wine  being  mixed  with 
fyrup  of  violets  will  give  it  a  red  or  a  green  colour, 
according  to  the  nature  of  the  faline  matter  contained 
in  it  ;  and,  if  it  be  combined  with  an  Oil,  that  will 
Ihew’ itfelf  by  the  white  milky  colour  which  a  drop 

of  it  will  give  to  water.  .  _ 

Befides  the  Ardent  Spirit,  Wine  contains  an 
Acid  united  with  a  portion  of  earth  anti  of  Oil, 
which  give  the  Acid  a  concrete  foim.  1  h  s  fubftance 
generally  feparates  fpontaneoufly  from  the  Wine, 
and  adheres,  in  the  form  of  a  ftrong  cruft,  to  the 
fides  of  the  cafk.  It  is  called  ' Tartar ,  and  is, 
properly  fpeaking,  the  Effential  Salt  of  Wine.  We 
fhall  exhibite  the  analyfis  of  daitai,  ano  s.mat  or 
it  more  at  length,  in  a  Chapter  apart. 

Wine- lees  confift  of  the  groffeft  parts  of  the  fer¬ 
mented  liquor  -,  which  being  uncapable  of  remain¬ 
ing  diffolved,  fink  to  the  bottom  and  form  a  iedi- 
jnerit,  which  contains  alfo  fome  Tartar  and  a  little 

Ardent  Spirit.  ,  _  .  . 

The  refidue  left  in  the  cucurbite,  after  the  Spirit 

is  drawn  off,  is  a  fort  of  Extra#  of  Wine..  This 
liquor  hath  an  exceeding  rough,  or  rather  acid  tafte. 
"When  diftilied  it  yields  an  acid  phlegm,  which  comes 
more  and  more  acid  as  the  diftillation  advances, 

and  a  fetid  empyreumatic  Oil.  From  the  caput 

mor - 
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tnortuum ,  when  burnt,  a  considerable  quantity  of  a 
Fixed  Alkali  may  be  extracted. 

From  all  this  it  follows  that  Wine  confifts  of  an 
Ardent  Spirit,  and  a  Tartarous  Acid,  diffufed 
through  a  great  quantity  of  water,  together  with 
fome  oily  and  earthy  parts. 

Malt-liquor  contains  much  lefs  Tartar  than  Wine; 
but,  inftead  thereof,  it  is  impregnated  with  a  mu¬ 
cilaginous  matter,  which  becomes  very  perceptible 
when  any  body  is  Smeared  with  it  and  dried  ;  for 
then  it  makes  a  kind  of  VarniSh.  This  mucilaginous 
matter,  which  is  not  Sufficiently  attenuated,  efpecially 
when  the  Malt-liquor  is  new,  makes  it  very  apt  to 
fwell  up  and  rife  over  the  helm  with  rapidity,  in 
the  difbllation  of  an  Ardent  Spirit  from  it:  for 
which  realon  it  is  neceffary  to  proceed  more  cautiouf- 
ly  and  more  Slowly  in  diftiiling  a  Spirit  from  this 
liquor  than  from  Wine. 


PROCESS  III. 

To  dephlegmate  Spirit  of  Wine  ly  the  means  of  Fixed 
Alkalis .  Spirit  of  Wine  analyzed . 

ÎN  T  O  a  glafs  cucurbite  pour  the  Spirit  of  Wine 
you  intend  to  dephlegmate,  and  add  to  it  about 
a  third  part  of  its  weight  of  Fixed  Alkali,  newly 
calcined,  perfeftly  dry,  heated,  and  pulverized. 
Shake  the  vefifel,  that  the  two  matters  may  be  mix¬ 
ed  and  blended  together.  The  Salt  will  gradually 
grow  moi  ft,  and,  if  the  Spirit  of  Wine  be  very 
aqueous,  melt  into  a  liquor,  that  will  always  ly  at 
the  bottom  of  the  veffel,  without  uniting  with  the 
Spirit  of  Wine  which  will  Swim  at  top. 

When  you  perceive  that  the  Alkali  attradls  no 
new  moifture,  and  that  no  more  of  it  melts,  decant 
your  Spirit  of  Wine  from  the  liquor  beneath  it, 

QL4  and 
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and  acid  to  your  Spirit  frefb  Salt  thoroughly  dried 
as  before.  This  Salt  alfo  will  imbibe  a  little  moifture; 
but  it  will  not  grow  liquid,  becaufe  the  Alkali, 
with  which  it  was  mixed  before,  hath  left  too  little 
phlegm  to  melt  this.  Decant  it  from  this  Salt  as  at 
firft,  and  continue  to  mix  and  fhake  it  in  the  fame 
manner  with  frefh  Salt,  till  you  obferve  that  the 
Salt  remains  as  dry  after  as  it  was  before  mixing  it 
with  the  Spirit  of  Wine.  Then  diftill  your  Spirit 
in  a  fmall  alembic  with  a  gentle  heat,  and  you  will 
have  it  as  much  dephlegm ated  as  it  can  be. 

1  OBSERVATIONS. 

Next  to  the  Mineral  Acids,  Fixed  Alkalis  per¬ 
fectly  calcined  are  the  fubftances  which  have  the 
greateft  affinity  with  water,  and  therefore  it  is  no 
wonder  they  are  fo  very  fit  to  dephlegmate  Spirit  of 
Wine,  and  to  free  it  from  all  its  redundant  humidity. 
Indeed  Spirit  of  Wine  cannot  be  perfectly  dephleg- 
mated  without  their  afiiftance  :  for  when  diftillation 
alone  is  made  ufe  of  for  that  purpofe,  it  is  impofli- 
ble  to  prevent  fome  phlegm  from  riling  with  the 
Spirit  of  Wine,  whatever  precautions  we  take  to 
avoid  it.  Hence  it  comes  to  pafs  that  Spirit  of 
Wine,  though  ever  fo  highly  rectified  by  diftillation, 
always  imparts  a  little  moifture  to  an  Alkali,  when 
mixed  with  it  in  order  to  prove  its  goodnefs. 

But,  while  the  Alkali  attradlsthe  fu per- abundant 
phlegm  of  the  Spirit  of  Wine,  it  produces  in  that 
liquor,  and  undergoes  itfelf,  remarkable  changes.^ 

Spirit  of  Wine,  when  fo  highly  dephlegmated  :y 
an  Alkali  that,  being  kept  in  digeftion  therewith,  it 
leaves  the  Salt  perfectly  dry,  hath  a  red  colour,  an 
odour  fomewhat  different  from  that  which  is  peculiar 
to  it  when  perfectly  pure,  a  tafte  in  which  that  of 
the  Fixed  Alkali  may  be  diftinguilhed  ^  and  it  makes 

a  flight  effierveicence  with  Acids  :  which  manifeftly 

proves 
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proves  that  it  is  united  with  a  portion  of  the  Alkali 

employed  to  re£tily  it.  .... 

lyjr  Boerhaave  thinks,  with  great  probability, 

that  this  portion  of  the  Alkali  unites  with  the  Spirit 
of  Wine,  much  in  the  fame  manner  as  with  Oils,  viz. 
that  it  forms  with  the  Spirit  a  kind  of  liquid  Soap. 
He  obferves  that  this  alkalizated  Spirit  cleans  the 
fingers  -,  and  that  things  wetted  with  it  do  not  dry 
fo  fpeedily  as  thole  wetted  with  pure  Spirit  of  Wine. 
This  alkalizated  Spirit  is  alfo  called  Tinllure  of  Salt 


cf  Tartar. 

In  making  this  Alkaline  Pindfure,  great  caie  is 
to  be  taken  that  the  Spirit  of  Wine  you  ufe  be  as 
hiohly  r-aified  as  poftible  :  for,  as  long  as  it  com¬ 
municates  any  phlegm  to  the  Alkali,  it  doth  not 
acquire  from  the  Salt  mixed  with  it  either  the  red 
colour,  or  the  other  properties  which  Ihew  it  to 
have  difiolved  part  thereof.  It  is  alio  a  rule  to 
throw  the  Alkali  exceeding  hot  into  the  Spirit  or 
Wine  which  being  heated  before  hand  boils  on  the 
addition  of  the  hot  Salt.  In  order  to  render  the 
Tinfture  ft  ill  ftronger,  they  are  left  to  digeft  toge¬ 
ther  for  forr.e  time  ;  after  which,  if  part  of  the  Spi¬ 
rit  of  Wine  be  drawn  off  by  diftillation,  the  re¬ 
mainder  will  have  a  redder  colour  and  a  more  acrid 


The  Spirit  drawn  off  by  diftillation  is  clear,  co- 
lourlefs,  and  doth  not  give  the  fame  tokens  of  an 
Alkaline  quality  as  the  Tinfture  ;  and  for  that  rea- 
fon,  as  the  defign  of  the  prefent  procefs  is  only  to 
dephlegmate  and  reftify  Spirit  of  Wine  by  means 
of  a  Fixed  Alkali,  we  have  dire&ed  it  to  be  diftu- 
led  as  loon  as  all  its  phlegm  is  abforbed  by  the  Salt. 

However,  Spirit  of  Wine  reftified  in  this  man¬ 
ner  mult  not  be  confidered  as  abfolutely  pure  -,  for  a 
fmall  degree  of  an  Alkaline  relifh  is  ftill  perceptible 
in  it  :  but  that  doth  not  hinder  its  being  employed 

with  fuccefs  in  lèverai  Chymical  operations,  where 

the 
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the  quality  chiefly  required  in  Spirit  of  Wine  is  that 
it  be  perfeftly  dephlegmated. 

In  order  to  tree  Spirit  of  Wine  from  the  fmall 
portion  of  Alkali  remaining  in  it  after  diftillation, 
Mr.  Boerhaave  propofes  to  mix  with  it  a  few  drops 
of  the  Vitriolic  Acid,  before  the  laft  diftillation. 
Biit  there  is  g.eat  reaion  to  apprehend  an  oppolite 
inconvenience  from  this  pradice  :  that  is,  inftead 
of  an  Alkaline  character,  we  may  give  the  Spirit 
an  Acid  taint.  Indeed  this  cannot  be  avoided,  but 
by  mixing  with  the  Spirit  of  Wine  exadly  as  much 
Acid,  as  fuffices  to  faturate  the  Alkali  contained  in 
it,  and  no  more  ;  which  is  a  point  very  difficult  to 
hit, 

Van  Helmont  tells  os  that  having  diftilled  Spirit 
of  Wine  from  Salt  of  Tartar  perfectly  calcined, 
half  of  it  came  over  pure  water;  and  Mr.  Boer' 
haave,to  whom  this  appeared  very  furprifing,refolved 
to  repeat  Van  Belmont’s  experiment,  in  order  to 
fatisfy  himfelf  of  the  truth,  and  fee  with  his  own 
eyes  what  would  be  the  refult.  With  this  view  he 
made  a  timfhire  of  Salt  of  Tartar  in  the  manner 
above  deferihed,  as  ftrong  and  as  fully  impregnated 
as  he  poffibly  could.  He  fet  it  in  digeftion°  with 
the  Alkali  for  lèverai  months,  and  afterwards  let  it 
Band  four  years  without  touching  it.  He  then 
poured  the  whole  into  a  cucurbite,  and  drew  off  the 
Spirit  of  Wine  from  the  Sr.lt  by  diftillation.  The 
Spirit  of  Vv  ine,  which  was  before  very  red,  be¬ 
came  clear  on  being  diftilled,  having  left  its  colour 
in  the  Salt  which  remained  at  the  bottom  of  the 
cucurbite.  This  Spirit  he  returned  upon  the  Salt, 
and  diftilled  as  before.  He  obferved,  that,  in  this 
fécond  diftillation,  the  Spirit  of  Wine  rofe  with  a 
little  more  difficulty,  and  that  the  remaining  Salt 
was  of  a  more  laturated  colour,  and  become  of  a 
dark  red.  In  this  manner  he  cohobated  and  diftilled 
his  Spirit  twenty  times,  with  the  fame  Salt.  He 

then 
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then  found  that  the  Spirit  of  Wine  had  acquired  a 
câuftic,  fiery  tafte,  and  that  the  faline  mafs  in  the 
bottom  of  the  cucutbite  was  gio\\n  black.  X  Ins 
laline  reftdue  he  diftilled  with  a  ftronger  fire,  and 
obtained  from  it  a  liquor,  which  was  water,  and  not 
Spirit  of  Wine. 

Though  Mr.  Boerhaave  feems,  by  this  tedious 
labour,  üo  have  made  Van  Helmont’s  experiment 
fucceed,  at  lead  in  part,  yet  that  famous  and  accu¬ 
rate  Philefcpher  did  not  flatter  himfelf  with  the  no¬ 
tion  of  having  folved  the  problem.  He  firft  ob- 
ferves  that  he  was  far  from  getting  the  quantity  of 
water  which  Van  Helmont  fays  he  obtained,  viz. 
half  the  weight  of  the  Spirit  of  Wine.  Secondly, 
he  could  fcarce  think  that  the  quantity  he  did  ob¬ 
tain  actually  came  from  the  Spirit  of  Wine.  The 
thing  appeared  to  him  fo  Angular,  and  io  haid  to 
be  accounted  for,  that  he  inclined  to  believe  the 
water  was  quite  extraneous  both  to  his  Spirit  of 
Wine  and  to  his  Salt,  and  that  it  came  from  the 
air,  which  could  not  but  be  admitted  in  the  frequent 
cohobations  of  the  Spirit  of  Wine  with  the  Alkali. 

When  Mr.  Boerhaave  undertook  this  long  labo¬ 
rious  courfe  of  operations,  he  had  it  alfo  in  his  view 
to  try  whether  he  could  not,  by  the  lame  means, 
folve  another  problem  famed  among  the  Chymitcs, 
namely  the  Volatilization  of  the  Sait  of  I  altar.  He 
acquaints  us  that  in  this  alio  he  failed  ;  which  may 
eafily  be  believed  :  but,  in  my  opinion,  he  was 
more  fuccefsful,  with  regard  to  the  firft  point,  than 
he  himfelf  imagined  ;  for  1  think  the  water  he  ob¬ 
tained  came  immediately  from  the  Spirit  or  Wine, 
We  fliall  eafily  be  convinced  of  this,  if  we  care¬ 
fully  confider  all  the  circumftances  attending  his  ex- 

peri  men  ts. 

It  hath  been  (hewn  that  Spirit  of  Wine  conflits 
of  an  Oil,  of  an  Acid,  and  of  water  with  which  the 

Oil  is  intimately  mixed  by  means  of  the  Acid  -,  that 

Spirit 
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Spirit  of  Wine,  which  is  not  perfe&ly  dephleg- 
mated,  may  be  deprived  of  a  pretty  confiderable 
quantity  of  water  which  is  fuperfluous  and  unnecef* 
fary  to  its  compofition  ;  and  that  it  buffers  no  change 
thereby,  except  that  it  becomes  lighter,  ftronger, 
more  inflammable,  in  fhort,  more  Spirit  of  Wine  : 
but  that,  when  it  is  once  freed  of  this  fuper-abun- 
dant  phlegm,  it  would  be  in  vain  to  attempt  fepa- 
rating  a  greater  quantity  of  water  from  it.  All  the 
water  tnen  left  in  it  is  effential  to  its  compofition, 
and  neceffary  to  give  it  its  properties  ;  for  without 
that  it  would  notfbe  Spirit  of  Wine,  but  only  an 
Oil  loaded  with  an  Acid. 

I  his  being  laid  down,  the  water  which  cannot  be 
feparated^  from  Spirit  of  Wine  while  it  continues 
Spirit  of  w  ine,  muff  become  fenfible  when  it  is 
decompofed.  And  this  actually  comes  to  pafs  :  for 
if  you  rob  Spirit  of  Wine  of  one  of  its  principles, 
its  Oil,  for  inftance,  and  for  that  puxpofe  burn  it 
under  a  glafs  bell,  as  you  do  Sulphur,  you  will  by 
this  means  collebl  a  great  quantity  of  water,  even 
though  you  make  life  of  the  mod:  highly  rectified 
Spirit  of  Wine  ;  which  proves  that  this  water  was 
one  of  the  effential  parts*  that  conftituted  the  Spirit. 

If,  in  dead  of  depriving  this  mixt  of  its  oily 
principle,  you  feparate  from  it  one  of  its  other  prin¬ 
ciples,  fuch  as  its  Acid,  it  is  plain  that  it  will  in 
like  manner  be  decompc  f  d,  and  that  then  the  Oil 
and  the  water,  which  were  combined  together  only 
by  means  of  that  Acid,  will  feparate  from  one  ano¬ 
ther  and  appear  each  in  its  natural  form.  Now 
this  is  exactly  the  ca:e  in  Van  Helmonris  experi¬ 
ment,  as  repeated  by  Boerhaave.  The  Fixed  Alkali, 
on  winch  the  Spirit  of  Wine  is  cohobated,  hath  a 
greater  affinity  with  the  Acid  of  this  mixt  than  with 
its  phlegm  or  its  Oil.  It  therefore  unites  with  part 
of  that  Acid  ;  by  which  means  a  proportional  quan- 
tity  of  its  Oil  and  water  mult  needs. feparate  from 

each 
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each  other,  and  of  courfe  a  portion  of  the  Spirit  of 
Wine  will  be  decompofed.  Accordingly  Boerhaave 
obferved,  that,  in  dephlegmating  Spirit  of  Wine  by 
a  Fixed  Alkali,  a  portion  of  Oil  is  always  feparated 
from  it,  and  that  the  Alkali  employed  in  this  ope¬ 
ration  is  impregnated  with  an  Acid,  fo  that,  when 
it  hath  been  feveral  times  ufed  for  this  purpofe,  it 
is  almoft  changed  into  a  Neutral  Salt,  and  hath  ac¬ 
quired  the  properties  of  the  Foliated  Salt  of  Tartar. 
That  on  which  Spirit  of  Wine  hath  been  cohobated 
a  great  number  of  times  mult  confequently  be  im¬ 
pregnated  with  a  great  quantity  of  Acid  ;  and,  as 
the  Acid  carries  with  it  a  great  deal  of  water,  it  is 
not  furprifing  that  when  the  Alkali,  thus  impreg¬ 
nated  with  Acid  and  phlegm,  is  expofed  to  a  ftrong 
lire,  the  phlegm  fhouid  be  feparated  from  it,  feeing 
the  union  between  them  is  but  weak. 

Thus  it  appears  that  the  water  obtained  by  Mr. 
Boerhaave,  in  his  experiment,  came  immediately  from 
the  Spirit  of  Wine,  agreeably  to  Van  Plelmont’s 
notion  ;  whofe  mold  intelligent  followers  have  clearly 
explained  his  fentiments  on  this  fubjeff,  telling  us, 
as  their  author’s  politive  aftertion,  that  “  in  his  ex- 
44  périment  the  pu  re  ft  Spirit  of  Wine  depofites  one 
44  of  its  principles  in  the  Salt  of  Tartar  *  that  ano- 
44  ther  of  them  is  turned  into  water,  and  fo  fepa- 
44  rated  from  that  Spirit  and  from  the  principle 
44  attracted  by  the  Salt  of  Tartar  ;  that  confequently 
44  Spirit  of  Wine  certainly  confifts  of  thele  two 
44  principles,  which  may  be  feparated  from  each 
44  other  -,  and  that  the  principle  which  unites  with 
44  the  Alkali  of  the  Tartar  changes  that  Salt  into 
44  a  medicament,  or  Balfam,  of  admirable  virtue 
44  in  curing  wounds,  known  by  the  title  of  the 
44  Samech  of  Paracelfus 

It  may  here  be  afked  why  Boerhaave  obtained  but 
a  fmall  quantity  of  water  in  his  experiment,  feeing 
Van  Helmont  pretends  that  it  ought  to  be  equal  to 

half 
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half  the  weight  o'  the  Spirit  of  Wine.  1  he  moft 
natural  anfwer  to  this  queftion  is,  that,  as  Van  Hel- 
mont  did  not  publifh  all  the  circumftances  of  his 
experiment,  there  is  reafon  to  think  Boerhaave  did 
not  no  about  it  in  the  fame  manner  as  Van  Helmont 
did. 

In  my  opinion  he  would  have  fucceeded  perfedly, 
and  have  obtained  from  his  Spirit  of  Wine  the  whole 
quantity  of  water  he  defired,  if,  infkad  of  coho- 
bating  it  always  on  the  fame  Alkali,  he  had  taken 
frefh  Alkali  every  time  ;  had  drawn  a  tindure  from 
it  ;  had  diftilled  his  Spirit  of  W/ine  from  this  Salt  ^ 
and,  after  colleding  all  the  parcels  of  Alkali  re¬ 
maining  after  thofe  diftillations,  he  had  expofed  them 
to  a  ftrong  fire,  in  order  to  feparate  all  the  moiftnre 
.  contained  in  them.  Perhaps  alio  Inch  a  great  num¬ 
ber  of  cohobations  and  diftillations  would  not  have 
been  necefia-ry  to  cleeompofe  the  Spirit  of  Wine  to¬ 
tally  by  this  method  ;  especially  if  he  had  employ¬ 
ed  a  greater  quantity  of  Alkali  in  each  operation. 
For  it  is  evident  that  a  Fixed  Alkali,  by  being  im¬ 
pregnated  with  a  certain  quantity  of  the  Acid  and 
water  of  the  Spirit  of  Wine,  holes  thereby  a  great 
deal  of  its  ftrength  and  adivity,  and  at  laft  becomes 
incapable  of  abforbing  any  more  ;  fb  that,  when  it 
is  entirely  faturated,  it  rs  no  more  able  to  ad  upon 
Spirit  of  Wine,  fo  as  to  decompofe  it,  than  fo  much 
Vitriolated  Tartar  or  common  Sand.  Hence  you 
fee  that  there  are  ftill  many  beautiful  experiments  to 
be  made  on  this  fubjed,  and  that  we  may  hope  by  a 
regular  courfe  of  them  to  obtain  a  perfect  folution  of 
Van-Helmont’s  problem. 

In  the  following  proceffes  we  fhall  treat  of  another 
method  of  decom poling  Spirit  of  Wine,  which 
confills  in  depriving  it  of  its  eiTcntial  water,  or  aque¬ 
ous  principle*  by  the  means  of  highly  concentrated 
Acids. 
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CHAP.  II. 

Spirtt  of  wine  combined  with  different 

SUB  STANCES. 


PROCESS  I. 

To  combine  Spirit  of  Wine  with  the  Vitriolic  Acid, 
"I his  combination  decompounded .  Rah  el's  Water . 
Æther .  Sweet  Oil  of  Vitriol,  Hoffman's  Anodyne 
Mineral  Liquor . 


NTO  an  Englifh  glafs  retort  put  two  pounds 
of  Spirit  of  Wine  perfedtly  dephlegmated,  and 
pour  on  it  at  once  two  pounds  of  highly  concen¬ 
trated  Oil  of  Vitriol  :  fhake  the  retort  gently  feve- 
ral  times,  in  order  to  mix  the  two  liquors.  This 
will  produce  an  ebullition,  and  confiderabîé  heat  ; 
vapours  will  afcend,  with  a  pretty  loud  hiding  noife, 
which  will  diffufe  a  very  aromatic  fmell,  and  the 
mixture  will  be  of  a  deeper  or  lighter  red  colour, 
according  as  the  Spirit  of  Wine  was  more  or  lefs 
oily.  Set  the  retort  on  a  fand-bath  made  nearly 
as  hot  as  the  liquor  ;  lute  on  a  tubulated  ballon,  and 
didill  the  mixture  witha  fire  ftrong  enoughto  keep  the 
liquor  always  boiling  ;  a  vçfy  aromatic  Spirit  of  W  ine 
will  firft  come  over  into  the  ballon,  after  which  the 
Æther  will  rife.  When  about  five  or  fix  ounces  of 
it  are  come  off,  you  will  fee  in  the  upper  con¬ 
cavity  of  the  retort  a  vaft  number  of  little  points  in 
a  veined  form,  which  will  appear  fixed,  and  which 
are  neverthelefs  fo  many  little  drops  of  Æther,  roll¬ 
ing  over  one  another,  ^nd  trickling  down  into  the 

re- 
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receiver.  Thefe  little  points  continue  to  appear  and 
fucceed  each  other  to  the  end  of  the  operation. 
Keep  up  the  fame  degree  of  fire,  till  upon  opening 
the  little  hole  in  the  ballon  you  perceive  that  the  va¬ 
pours,  which  inftantly  fill  the  receiver,  have  the 
fuffocating  fmell  of  Volatile  Spirit  of  Sulphur.* 

Then  unlute  the  ballon,  pour  the  liquor  it  con¬ 
tains  into  a  cryftal  bottle,  and  flop  it  clofe  :  there 
will  be  about  eighteen  ounces  of  it.  Lute  on  your 
receiver  again,  and  continue  the  diftillation  with  a 
cîreater  degree  of  fire.  I  here  will  come  over  an 
aqueous,  add  liquor,  fmelling  ftrong  of  a  fulphu- 
reous  fpirit,  which  is  not  inflammable.  It  will  be 
accompanied  with  undulating  vapours  ;  which  being 
condenfed  will  form  an  oil,  moft  commonly  yellow* 
one  part  of  which  will  float  on  the  furface  of  the 
liquor,  and  another  will  fink  to  the  bottom. 

Towards  the  end  of  the  diftillation  of  this  acid 
liquor,  and  of  the  yellow  Oil  of  which  it  is  the 
vehicle,  that  part  of  the  mixture,  which  is  left  in 
the  retort  and  grown  black,  will  begin  to  rife  in 
froth.  Then  fupprefs  your  fire  at  once  :  flop  the 
diftillation  and  change 'your  receiver  once  more. 
When  the  veffels  are  grown  pretty  cool,  finifh  your 
diftillation  with  a  lamp  heat  kept  up  for  twelve  or 
fifteen  days,  which  in  all  that  time  will  raife  but  a 
very  litde  fulphureous  fpirit.  Then  break  your 

*  Thefe  white  vapours  do  not  appear  when  the  veffels  2 re 
perfectly  clofe.  Mr.  Hellot ,  to  whom  we  owe  the  remark, 
having  performed  this  operation  in  a  cryftal  retort  procured  from 
London ,  the  neck  of  which  had  been  rubbed  with  emery  in  the 
mouth  of  its  receiver,  fo  that  .thefe  two  veffels  fitted  each  other 
exa&ly,  faw  the  æthereal  liquor  diftill  pretty  faft,  but  without 
white  vapours.  He  then  loofened  the  receiver,  by  turning  it  a 
little  upon  the  neck  of  the  retort,  fo  that  the  external  air  might 
get  in  ;  whereupon  the  white  vapours  appeared  immediately. 
'When  the  receiver  was  ciofe  fitted  on  again,  the  vapours  dis¬ 
appeared.  He  repeated  the  fame  thing  five  times  from  half 
hour  to  half  hour,  and  thefe  vapours  as  olten  appeared  and  difap- 
peared. 


retort, 
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retort,  in  which  you  will  find  a  black,  folid  mafs, 
like  a  Bitumen.  It  will  have  an  acid  tafte,  arifing 
from  a  remainder  of  the  Acid  imperfectly  combined 
with  Oil.  *• 

I  his  artificial  Bitumen  may  be  freed  from 
its  redundant  Acid,  by  waffling  it  in  feveral 
waters.  Then  put  it  into  a  glafs  retort,  and  diftill 
it  with  a  ftrong  reverberated  fire.  You  will  obtain 
a  redifh  Oil  that  will  fwim  on  water,  much  like  the 
Oil  obtained  by  diftilling  the  natural  Bitumens. 
1  his  Oil  alfo  will  be  accompanied  with  an  aqueous 
acid  liquor.  In  the  retort  will  be  left  a  charred  mat¬ 
ter,  which,  being  put  into  an  ignited  crucible  in  the 
fire,  burns  for  fome  time,  and,"  when  well  calcined, 
leaves  a  white  earth. 


The  liquors  that  rife  firft  in  this  diftiljation,  and 
which  we  diredled  to  be  kept  by  themfelves,  are  a 
mixture  confifting  i.  of  a  highly  dephlegmated Spirit 
of  Wine,  of  a  moft  fragrant  fmell  •  2.  of  Æther, 
which  the  Spirit  of  Wine  wherewith  it  is  united  ren¬ 
ders  mifcible  with  water;  3.  of  a  portion  of  Oil, 
which  commonly  rifes  with  the  Æther  towards  the 
end  of  the  operation;  4.  and  fometimes  of  a  little 
Sulphureous  Acid,  if  the  receiver  be  not  changed 
foon  enough. 


In  order  to  feparate  the  Æther  from  thefe  other 
fubftances,  put  the  whole  into  an  Englifh  retort, 
with  a  little  Oil  of  Tartar  per  deliquium  to  abforb 
the  Sulphureous  Acid,  and  diftill  very  flowly  in  a 
fand-bath  heated  by  a  lamp,  till  near  half  the  liquor 
be  come  over.  Then  ceafe  diftilling  ;  put  the'  li¬ 
quor  in  the  receiver  into  a  phial  with  fome  water, 
and  fhake  it  ;  you  will  fee  it  rife  with  rapidity 
to  the  upper  part  of  the  phial,  and  float  on  the 
furface  of  the  water  :  this  is  the  Æther. 


OBSERVATIONS. 

This  operation  is  only  a  decomposition  of  Spirit 
of  Wine  by  means  of  Oil  of  Vitriol.  In  the 
Vol.  II.  R  preceding 
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preceding  procefs  we  faw  that  this  Spirit,  which  con- 
fids  of  three  eifentiai  principles,  viz.  an  Oil,  an 
Acid,  and  Water,  cannot  be  deprived  of  one  of  them 
without  being  at  the  fame  time  decornpofed  ;  the  two 
others  that  remain  having,  by  fqch  feparation.  loft  the 
bond  of  intimate  union  and  connection  that  was  be¬ 
tween  them.  We  faw  alfo  that  Spirit  of  Vftine, 
when  mixed  and  digefted  with  a  very  cauftic  Fixed 
Alkali,  and  feveral  times  diftilled  from  it,  depofites 
its  Acid  in  that  Salt  :  and  hence  it  comes  that  the 
Oil  and  the  Water,  being  deprived  of  the  principle 
which  was  the  bond  of  their  union,  feparate  from 
each  other,  and  appear  in  their  natural  forms. 

In  the  prefent  experiment  the  Vitriolic  Acid  de- 
compofes  the  Spirit  of  Wine  in  a  different  manner. 
We  know  that  this  Acid  aCts  powerfully  on  Oils  ; 
and  that,  when  it  is  highly  concentrated,  as  the  p- 
peration  requires  it  ihould  be,  it  feizes  and  attracts 
with  furprifing  force  the  mpifture  of  all  bodies  that 
touch  it.  So  that,  when  it  is  mixed  with  Spirit 
of  Wine,  it  a&s  at  the  fame  time  both  on  the  a- 
queous  and  on  the  oily  principle  of  that  mixt.  The 
rapidity  and  activity,  wherewith  it  ruffes  into  union 
with  thefe  fubftances,  produce  the  heat,  the  ebulli¬ 
tion,  and  the  hilling  noife,  which  we  obferve  during 
the  find  moments  after  their  mixture. 

The  red  colour,  which  the  two  liquors  confound¬ 
ed  together  acquire  after  fome  time,  is  owing  to 
the  combination  of  the  acid  with  the  oily  part  :  tor 
it  is  known  that  Oils  as  coiourlefs  as.  Spirit  ol  Wine, 
Juchas  the  Eflential  Oil  of  Turpentine,  become  of 
a  brow  niff  red  when  diffolved  by  a  concentrated 
Acid  :  and  Kunckel  obferved,  that,  the  more  Oil 
there  is  in  Spirit  of  Wine  mixed  with  Oil  of  Vi¬ 
triol,  the  deeper  is  the  red  colour  it  acquires  on 
being  fo  mixed.  He  even  gives  this  experiment  as 
the  certain  means  ot  difcovering  whether  Spirit 
of  Wine  be  more  or  lefs  oily  *,  and  he  adds,  that  Spi¬ 
rit  of  Wine,  which  hath  loft  part  of  its  Oil  by  being 

reClified 
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ratified  with  Lime,  acquires  lefs  rednefs  than  any* 
other  by  being  mixed  with  Cil  of  Vitriol. 

When  the  mixture  hath  acquired  this  colour,  and 
before  it  undergoes  diftillation,  it  appears  like  a  ho¬ 
mogeneous  liquor.  There  is  as  yet  no  decompofi- 
tion  ;  or  at  lead:  none  that  is  perceptible  ;  and  the 
Vitriolic  Acid  is  united  at  the  fame  time  with  the 
Oil,  the  Acid,  and  the  Water  of  the  Spirit  of  Wine  ; 
that  is,  with  the  whole  Spirit  of  Wine  in  fubftance. 
This  mixture,  when  made  with  three  parts  of  Spirit 
of  Wine  to  one  of  Oil  of  Vitriol,  is  an  aftringent 
remedy  much  ufed  in  hemorrhages,  and  known  by 
the  name  of  RabeVs  JVater. 

The  actual  decompofition  of  the  Spirit  of  Wine  is 
effected  by  the  diftillation.  The  firft  liquor,  or  the 
firft  portion  of  the  liquor  that  rifes  before  the  reft, 
hath  the  fmell  and  all  the  properties  of  Spirit  of  Wine. 
It  is  indeed  part  of  the  Spirit  of  Wine  employed  as  an 
ingredient  in  the  mixture  ;  but,  being  abftracted  from 
a  highly  concentrated  Oil  of  Vitriol,  which,  of  all 
known  fubftances,  attracts  moiftu  re  with  the  greateft 
power,  it  is  perfectly  freed  of  all  its  unneceffary 
phlegm,  and  retains  no  more  than  what  is  a  conftituent 
part  thereof,  as  one  of  its  principles,  without  which  it 
would  not  be  Spirit  of  Wine. 

The  liquor  that  fucceeds  this  firft  Spirit  of  Wine 
is  of  a  different  nature.  It  may  be  confidered  as  an 
Æther  :  for,  though  it  be  not  a  pure  Æther,  it  con¬ 
tains  the  whole  of  it  :  from  this  liquor  only  can  it 
be  obtained  -,  it  is  no  other  than  an  Æther  mixed 
with  fome  of  the  Spirit  of  Wine  that  comes  over 
firft,  and  a  little  of  the  acid  liquor  which 
comes  afterward.  Now  the  production  of  Æther 
is  the  effect  of  a  beginning  decompofition  of  the 
*  Spirit  of  Wine  :  it  is  Spirit  of  Wine  degenerated, 
half-decompofed -,  Spirit  of  Wine  too  highly  de- 
phiegmated  -,  that  is.  Spirit  of  Wine  which  hath 
loft  a  part  of  its  effential  phlegm,  of  that  phlegm 

R  2  which 


244  Elements  of  the 

which  as  a  neceflary  principle  made  it  Spirit  of  Wine  : 
it  is  a  liquor  ft  ill  compofed  of  oily  parts  mixed 
with  aqueous  parts,  and  on  that  account  muft  re¬ 
tain  a  refemblance  of  Spirit  of  Wine  -,  but  fuch  that 
its  oily  parts,  not  being  diffolved  and  diffufed  among 
a  fufficient  number  of  aqueous  particles,  are  brought 
nearer  to  each  other  than  they  fhould  be  to  con- 
flitute  perfedt  Spirit  of  Wine;  on  which  account 
k  is  not  now  mifcible  with  water,  but  is  as  much 
nearer  to  the  nature  of  Oil,  as  it  is  removed  from  the 
nature  of  Spirit  of  Wine:  it  is  a  liquor,  in  fhort,  which, 
being  neither  Spirit  of  Wine  nor  pure  Oil,  yet  pof- 
feffes  fome  properties  in  common  with  both,  and 
is  confequently  to  be  ranked  in  the  middle  between 
them. 

This  explanation  of  the  nature  of  Æther,  which 
I  imagine  was  never  before  given  by  any  other, 
is  the  fame  that  we  propofed  in  our  Elements 
of  the  Theory  of  Chymiftry,  which  may  be 
confulted  on  this  occafion. 

An  objedtion  againft  this  opinion  may,  perhaps,  be 
drawn  from  an  experiment  well  known  in  Chymif¬ 
try.  It  may  be  faid,  that,  if  Æther  were  no¬ 
thing  but  depraved  Spirit  of  Wine,  which  ceafes 
to  be  mifcible  with  water,  becaufe  the  lofs  it  hath 
fuftained  of  a  portion  of  the  water  neceflary  to  its 
conftitution  hath  difordered  the  proportion  which 
ought  to  fubflft  between  its  aqueous  and  oily  parts, 
from  which  proportion  it  derives  that  property,  it 
would  be  very  eafy  to  change  Spirit  of  Wine  into 
Æther  by  a  method  quite  contrary  to  the  ufual  one  ; 
viz.  by  mixing  Spirit  of  Wine  with  a  fufficient 
quantity  of  fuperfluous  Oil  :  for  it  feems  to  be  a 
matter  of  indifference  whether  the  proportion,  be¬ 
tween  the  aqueous  and  the  oily  parts  of  Spirit  of 
Wine,  be  changed  by  leflening  the  quantity  of  the 
former, as  in  the  common  operation  for  Æther,  or  by 
increafing  the  quantity  of  the  latter,  as  is  here  pro- 
&  pofed  s 
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pofcd  5  and  we  can,  by  the  lad  method,  put  thefe 
two  principles  together  in  what  proportion  we 
pleafe.  Now  it  is  certain  that,  whatever  quantity 
of  Oil  be  diffolved  in  Spirit  of  Wine,  it  wil| 
il  ill  remain  mifcible  with  water  ;  and  that,  if 
Spirit  of  Wine  thus  replete  with  Oil  be  mixed  with 
water,  it  will  unite  therewith  as  ufual,  and  quit  the 
Oil  which  it  had  diffolved. 

This  objedlion,  though  feemingly  a  very  fpecious 
one,  v/ill  be  removed  with  the  utmod  eafe,  if  we 
refledl  but  ever  fo  little  on  fome  of  the  principles 
already  laid  down.  We  faid,  and  we  gave  fome 
indances  of  it,  that  certain  fubftances  may  be  uni¬ 
ted  together  in  fundry  different  manners  ;  fo  that 
from  thefe  combinations,  though  made  in  the  fame 
proportions,  there  fhall  refult  compounds  of  very 
diffimilar  properties.  The  combination  we  are  now 
confidering  is  another  evidence  of  this  truth.  It  is 
allowed  that  the  proportion  between  the  oily  and 
the  aqueous  parts  may  be  exadfly  the  fame  in  Æther 
and  in  Spirit  of  Wine  replete  with  Oil  ;  but  it  muff 
alfo  be  owned  that  the  manner  in  which  the  Oil  is 
combined  in  thefe  two  cafes  is  very  different. 

That  Oil,  which  at  firft  is  a  condituting  part  of 
the  Spirit  of  Wine,  and  afterwards  becomes  a  part 
of  the  Æther,  is  united  with  the  other  principles  of 
thofe  mixts,  that  is,  with  their  Acid  and  their  Water, 
by  the  means  of  fermentation,  whereby  it  is  much 
more  attenuated,  and  much  more  clofely  combined, 
than  that  with  which  Spirit  of  Wine  is  impreg¬ 
nated  by  diffolution  only.  And  accordingly  this 
adventitious  Oil  is  fo  (lightly  connected  with 
Spirit  of  Wine,  that  it  is  eafily  feparable  from  it* 
by  barely  diddling  it,  or  even  mixing  it  with  wa¬ 
ter  :  whereas  that  which  makes  a  part  of  Spirit 
of  Wine,  as  one  of  its  condiment  principles,  is 
united  therewith  in  fuch  a  manner  as  not  to  be  fe¬ 
parable  from  it  by  either  of  thefe  methods,  nor  in- 

R  3  deed 
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deed  without  employing  the  moft  vigorous  and 
powerful  agents  for  that  purpofe.  So  that  the  chief 
differences  between  Æther  and  Oily  Spirit  of  Wine 
mu  ft  be  afcribed  to  the  different  manner  in  which 
the  Oil  is  combined  in  thefe  two  mixts  :  and,  if  a 
fufncient  quantity  of  fuperftuous  Oil  could  be 
united  with  Spirit  of  Wine,  in  fuch  a  manner  that, 
without  being  foapy,  it  fhould  not  be  feparable  there* 
from  by  the  affiïüoft  of  water,  I  make  no  doubt 
but  fuch  a  Spirit  of  Wine  would  be  perfectly  like 
Æther,  fo  far  as  not  to  be  mifcible  with  water. 

But  let  us  return  to  our  diftillation,  and  trace  the 
decompofition  of  Spirit  of  Wine  by  the  Vitriolic 
Acid.  We  have  (hewn  that  the  Acid  begins  with 
attracting  part  of  the  Water  which  conftitutes 
the  Spirit  of  Wine,  by  which  means  it  changes  the 
nature  of  this  compound,  deftroys  its  mifcibility 
with  water,  and  brings  it  as  much  nearer  to  the  na¬ 
ture  of  an  Oil  as  it  thereby  removes  it  from  the  na¬ 
ture  of  Spirit  of  Wine. 

According  to  the  theory  laid  down  it  is  evi¬ 
dent,  that,  if  the  Acid  continue  to  aCt  in  the  fame 
manner  on  Spirit  of  Wine  thus  depraved  and 
become  Æther  ;  that  is,  if  it  continue  to  draw  from 
it  the  fmall  remaining  quantity  of  the  aqueous  prin¬ 
ciple,  to  which  it  owes  the  properties  it  ff ill  retains 
in  common  with  Spirit  of  Wine,  this  muft  produce 
a  total  decompofition  thereof  ;  fo  that  the  oily  parts, 
being  no  longer  diftblved  and  divided  by  the  aque¬ 
ous  parts,  will  be  collected  together,  unite,  and 
appear  under  their  natural  form,  with  all  their  pro¬ 
perties.  No w  this  is  exadlly  the  cafe.  The  Vitrio¬ 
lic  Acid  riles  in  the  diftillation  after  the  Æther  ; 
but  conftderably  changed,  becaufe  it  is  loaded  with 
the  fcattered  remains  of  the  decompofed  Spirit  of 
Wine.  It  is  in  a  manner  fuffocated  by  the  Water 
it  hath  attracted  from  the  Spirit  ;  which  is  the  rea- 
fon  why  it  appears  in  the  form  pf  a  very  aqueous 
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add  liquor.  It  carries  up  along  with  it  the  Oil  which 
it  hath  feparated  from  that  Water  :  this  is  the  Oil 
we  took  notice  of  in  the  procefs  ;  and  it  is  confe- 
quently  that  very  Oily  principle  which  actually  con- 
ftituted  the  Spirit  of  Wine.  Laftly,  by  ading  on 
this  Oil  alfo,  it  takes  up  a  portion  of  phlogifton, 
which  renders  it  fulphureous. 

What  remains  in  the  retort  is  alfo  a  portion  of 
the  Oil,  that  was  contained  in  the  Spirit  of  Wine, 
now  combined  with  fome  of  the  Acid  ;  which  is  the 
reafon  why  it  is  black  and  thick.  It  is  a  compound 
much  refembling  a  Bitumen,  and  when  analyzed 
yields  the  fame  principles  we  obtain  from  native 
Bitumens,  or  from  an  Effential  Oil  thickened  and 
half- burnt  by  combining  it  with  concentrated  Oil  of 
Vitriol. 

As  to  the  Acid  of  the  Spirit  of  Wine,  fome  of 
it  remains"  combined  with  the  Æther  :  but  there  is 
great  reafon  to  think,  that,  when  the  Vitriolic  Acid 
robs  the  Spirit  of  Wine  of  its  aqueous  part,  it  takes 
up  at  the  lame  time  moil  of  its  Acid,  which,  being 
itfelf  very  aqueous,  may  be  confidered  as  pure  wa¬ 
ter  with  refped  to  the  concentrated  Oil  of  Vitriol, 
by  which  it  is  attracted,  and  with  which  it  is  con¬ 
founded. 

The  properties  which  characterize  Æther  agree 
perfectly  well  with  what  we  have  faid  cf  its  nature, 
and  of  the  manner  in  which  it  is  produced.  It  is 
one  of  the  lighted:  liquors  we  know  -,  it  evaporates 
fo  fuddenly,  that,  if  a  little  of  it  be  dropt  on  the 
palm  of  your  hand,  you  will  fcarce  perceive  the 
part  it  touches  to  be  wet  by  it  ;  it  is  more  volatile 
than  Spirit  of  Wine;  which  is  not  at  all  furprifmg, 
feeing  it  differs  therefrom  only  by  containing  lefs 
Whiter,  which  is  the  heaviefl  principle  in  Spirit  of 
Wine. 

Æther  is  more  inflammable  than  Spirit  of  Wine  ; 
for,  if  any  fame  be  brought  but  near  it,  it  imme- 
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diately  catches  fire.  The  reafon  of  this  is,  that  the 
oily  parts  of  which  it  conflits  are  not  only  as  much 
attenuated,  and  as  fubtile,  of  thofe  of  Spirit  of  Wine, 
but  alfo  in  a  greater  proportion  with  regard  to  its 
aqueous  parts.  To  the  fame  caufe  muft  be  attribut¬ 
ed  the  facility  with  which  it  diffolves  any  oily  mat¬ 
ters  whatever. 

Æther  burns  without  fmoke,  as  Spirit  of  Wine 
does,  and  without  leaving  any  coal  or  earthy  mat¬ 
ter  behind  ;  bec  au  le  the  inflammable  or  oily  parts 
contained  in  it  are  An  this  relpeft,  difpofed  like  thofe 
of  Spirit  of  Wine. 

The  properties  of  not  being  mifcible  with  water, 
and  of  taking  up  Gold  diffolved  in  Aqua  Regis ,  it 
pofTeffes  in  common  with  Effential  Oils  ;  but  the 
latter  property  it  pofTeffes  in  a  much  more  fenfible 


degree  than  any  Oil  :  for  Effential  Oils  fuftain  the 
Gold  they  thus  take  up  but  a  little  while  ;  whereas 
the  Æther  never  lets  it  fall.  It  feems  the  ancient 
Chymifts  were  unacquainted  with  the  Æther  ;  or  at 
leaf!,  if  they  did  know  it,  they  made  a  myflery  of 
it,  according  to  cuftom,  and  fpoke  of  it  only  in 
enigmatical  terms.  Amongft  the  moderns  Frobe- 
nius,  a  German  Chymift,  feems  to  have  been  the 
firft  who  brought  it  to  perfection.  Godfrey  Hank- 
witz,  alfo  a.  German,  but  fettled  in  England, 
made  mention  of  it  much  about  the  fame  time 
in  the  Philofophical  Tranfa&ions.  According  to 
the  latter,  Mr.  Boyle  and  Sir  Ifaac  Newton  both 
knew  the  preparation  of  Æther,  for  which  they  had 
each  a  different  procefs.  But  none  of  thefe  Chy¬ 
mifts  ever  publifhed  an  ex  aft  and  circumflantial  ac¬ 
count  of  the  procefs  by  which  this  liquor  may  be 
prepared  :  fo  that  Mefs.  Duhamel,  Groffe,  and 


Heliot,  who  have  fince  made  feveral  experiments  for 
that  purpofe,  and  have  difeovered,  and  communi¬ 
cated  to  the  publick,  eafy  and  certain  methods  of 
procuring  Æther,  had  no  affiftance  in  their  labours 


but 
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but  from  their  own  fkill  and  fagacity  ;  which  gives 
them  a  juft  title  to  the  honour  of  the  invention. 
Mr.  Heaume  alfo,  a  very  ingenious  Artift  in  Paris, 
who  hath  bellowed  a  great  deal  of  pains  on  this 
fubjefl,  lately  communicated  to  the  Academy  a 
Memoir,  which,  among  feveral  very  important  ob- 
fervations,  contains  the  commodious  and  expe¬ 
ditious  procefs  above  inferred.  As  there  are  ma¬ 
ny  experiments  in  Mr.  Hellot’s  Memoir,  agreeing 
perfectly  well  with  what  hath  been  laid  con¬ 
cerning  the  decomposition  of  Spirit  of  Wine  by 
the  Vitriolic  Acid,  we  think  it  will  be  proper  to 
take  notice  of  them  here,  and  to  examine  them 
briefly  at  leaf!. 

The  quantity,  the  colour,  and  the  weight  of  the 
Oil,  which  rifes  in  the  diftiliation  at  the  fame  time 
with  the  aqueous  acid  liquor,  are  various,  accord¬ 
ing  to  the  different  proportions  of  Spirit  of  Wine 
and  Oil  of  Vitriol  that  are  mixed  together.  Mr. 
Hellot  obferved  that  by  increafmg  the  quantity  of 
the  Vitriolic  Acid  he  obtained  more  of  this  Oil, 
and  lels  of  the  Ardent  Spirit  containing  the  Æther. 
The  reafon  is  this  :  the  more  Oil  of  Vitriol  you  put 
in  the  mixture,  the  more  Spirit  of  Wine  mu  ft  be 
totally  decompoled,  and  coniequently  the  more  of 
this  Oil  will  be  obtained  ;  which,  as  we  have  Shewn, 
is  one  of  the  principles  refulting  from  the  decompo¬ 
sition  of  Spirit  of  Wine. 

“  This  Oil  is  alfo  lighter  or  heavier,  in  propor- 
cc  tion  to  the  quantity  of  Oil  of  Vitriol  poured  on 
tc  the  Spirit  of  Wine.  That  which  arifes  from 
“  mixing  fix,  five,  four,  or  even  three  parts  of 
“  Spirit  of  Wine  with  one  part  of  concentrated  Oil 
of  Vitriol,  always  floats  on  the  water,  and  con- 
c‘  tinues  white.  That  which  afcends  from  two 
“  parts  of  Spirit  of  Wine  is  yellow,  and  raoft 
V  commonly  finks }  and,  laftly,  that  which  is 
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ci  produced  from  equal  parts  of  thele  two  liquors 
66  is  greenilb,  and  conftantly  falls  to  the  bottom.” 

Mr.  Hellot  remarks,  on  this  occafion,  that  part 
of  the  Acid,  by  the  intervention  of  which  this  Oil 
is  feparated,  unites  therewith  ;  and,  to  the  greater 
or  fm aller  quantity  of  the  Acid  thus  combined  with 
the  Oil,  he  imputes  its  being  more  or  lefs  ponder¬ 
ous  .  which  is  the  more  probable,  as  the  heavieft 
Oil  is  always  obtained  from  a  mixture  in  which  the 
Acid  bears  the  great  eft  proportion  ;  and  vice  verfa. 
Perhaps  the  different  fpecific  gravity  of  Effëntial 
Ods  is  wholly  owing  to  the  greater  or  fmaller  quan¬ 
tity  of  Acid  they  contain. 

Mr.  Hoffman  hath  made  lèverai  oblervations  on 
this  Gil,  which  evidently  prove  that  it  contains  much 
Acid.  I  ie  lays,  that,  if  it  be  kept  for  fome  time 
in  a  bottle,  it  grows  red,  and  lofes  its  tranfparency  ; 
that  its  agreeable  aromatic  tafte  becomes  acid  and 
con  olive ,  and  that  if  you  hold  it  over  the  lire  in  a 
ii-iver  fpoon,  it  corrodes  it,  and  leaves  a  black  fpot 
on  it  ;  and  that  it  alio  corrodes  Mercury,  when 
heated  therewith  in  a  matrafs.  To  this  Mr.  Pott 
acius  that  it  makes  a  very  perceptible  effervefcence 
with  fixed  Alkalis;  and  that  being  rectified  by 
thole  laits  it  lofes  all  the  acid  properties  obferved  by 
Mr.  Hoffman. 


ivir.  Hellot  obtained  a  frill  more  confiderable 
quantity  of  this  Oil,  by  adding  three  or  four  ounces 
of  a  Fat  Gd  to  the  mixture  of  Spirit  of  Wine  with 
the  Vitriolic  Acid.  Now,  as  the  Oil  we  are  fpeak- 
Jhg  of  hath  the  properties  of  Effential  Oils,  and  is 
foluble  in  Spirit  of  Wine,  Mr.  Hellot  obferves  that 
Oil  or  \  itriol  by  uniting  with  Fat  Oils  converts 
them,  into  Ellential  Oils  1  which  agrees  very  well 
with  our  opinion  concerning  the  caufe  of  the  folu- 
bi%  of  Gds  Spirit  of  Wine  ;  which,  in  the 
Memoir  already  rererred  to  on  other  occafions,  we 
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attribute  to  an  Acid  fuperficialjy  and  (lightly  united 
with  Oils. 

The  Oil  which  thus  riles,  in  diddling  Spirit  of 
Wine  mixed  with  the  Vitriolic  Acid,  is  known  by 
the  name  of  the  Sweet  Spirit  of  Vitriol .  This  name 
is  very  improper,  becaufe  it  may  fugged  a  notion 
that  this  Oil  derives  its  origin  from  the  Vitriolic 
Acid,  as  fome  Chymids  have  erroneoudy  thought; 
whereas  it  comes  entirely  from  the  Spirit  of  Wine, 
as  we  have  fnewn.  If  any  reafon  can  be  adigned 
for  keeping  up  the  name,  it  mud  be  becaufe  of 
the  considerable  quantity  of  the  Vitriolic  Acid  that 
remains  in  the  combination,  and  is  dulcified  by  its 
union  with  the  Spirit  of  Wine. 

This  Oil  is  an  ingredient  in  Hoffman’s  famous 
Anodyne  Mineral  Liquor .  That  liquor  is  thought  to 
be  nothing  but  this  very  Oil  diffolved,  and  com¬ 
bined  with  the  two  liquors  that  rife  fird  in  the  didil- 
lation,  and  immediately  before  the  fulphureous  add 
phlegm.  It  didolves  very  eafily  and  quickly  in 
thole  fpirituous  mendruums  :  fo  that,  if  you  in¬ 
tend  to  have  it  by  itfelf,  and  to  prevent  its  recom¬ 
bining  with  the  liquors  that  came  off  before,  (which 
fhould  be  prevented,  becaufe  it  hinders  the  fepara- 
tion  of  the  Æther,)  you  mud  take  great  care  to 
change  the  receiver  as  foon  as  the  acid  phlegm, 
with  which  it  rifes,  begins  to  appear. 

We  have  feen  that,  by  the  methods  which  Mr. 
Hellot  hath  pointed  out,  this  Sweet  Oil  of  Vitriol 
may  be  increafed,  both  in  weight  and  quantity.  In 
that  ingenious  Chymid’s  Memoir  we  alfo  find 
fome  methods  of  preventing  it  from  rifing  in  the 
didillation.  They  confift  wholly  in  the  addition  of 
fome  Abforbent  bodies,  which,  he  tells  us,  divert 
the  addon  of  the  Vitriolic  Add,  at  lead  in  fome 
meafure,  from  the  inflammable  part  of  the  Spirit 
of  Wine.  One  of  thefe  methods  is  as  follows. 

“  Pvt 
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6t  Put  into  Spirit  of  Wine  as  much  foft  Soap  as 
tc  it  can  diffolve  :  filter  it,  and  pour  on  it  fome  of 
the  heavieft  and  moil  concentrated  Oil  of  Vitriol  : 
“  fhake  the  mixture.  The  Soap  will  be  inftantly 
“  decompounded,  and  its  Oil  will  float  on  the  fur- 
face  j  becaufe  the  Vitriolic  Acid  robs  it  of  the 
“  Alkali,  which  renders  it  mifcible  with  Spirit  of 
“  Wine.  Diftill  it,  and  you  will  obtain  but  a  very 
6C  little  of  Rabel’s  Water  ;  which  moreover  will 
have  the  difagreeable  fmell  of  a  mod  rancid  Oil. 
There  will  afterwards  afcend  a  great  quantity  of 
cc  Spirit  of  Wine  having  the  fame  fmell  -,  then  an 
aqueous,  acid,  and  iulphureous  liquor  ;  but  not 
a  drop  of  yellow  Oil.  Mean  time  there  forms 
É£  a  bituminous  fungus,  of  fome  confidence,  riling 
<e  above  the  Oil  of  the  Soap  which  floats  on  the 
reft  of  the  liquid.55 

Moft  of  the  Vitriolic  Acid  having  been  abforbed 
by  the  Alkali  of  the  Soap,  in  this  experiment,  as 
Mr.  Hellot  obferves,  it  is  not  furpriftng  that  it 
fhould  not  ad  upon  the  Spirit  of  Wine  with  fo  much 
efficacy  as  to  decompofe  it,  and  feparate  its  Oil. 
For  the  fame  reafon  but  a  little  of  Rabel’s  Water  comes 
over,  and  almoft  all  the  Spirit  of  Wine  rifes  with¬ 
out  undergoing  any  fenfible  alteration.  The  difa¬ 
greeable  fmell  of  thofe  liquors  comes  from  the  Oil 
of  the  Soap,  which,  being  naturally  heavy,  remains 
behind  in  the  retort,  where  it  grows  rancid  and  is 
partly  burnt. 

The  laft  experiment  in  Mr.  Hellot’s  Memoir,  of 
which  we  fliall  take  notice,  is  a  peculiar  procefs  for 
preparing  Æther  ;  by  means  whereof,  with  the 
help  of  an  earthy  medium,  it  is  eafy  to  diftill  the 
vinous  acid  Spirit  containing  the  Æther,  without 
any  fenfible  change  of  fmell  from  the  beginning  to 
the  end  of  the  operation  ;  without  its  being  fuc- 
ceeded  by  an  acid  fulphureous  liquor,  oil,  black 
fcum,  refin,  or  bitumen  •>  and  without  the  neceffity 

of 
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of  taking  any  great  care  about  the  management  of 
the  fire,  as  the  liquor  may  always  be  kept  boiling 
in  the  retort,  and  diftilled  to  drynefs  without  any 
danger.  This  medium  is  common  potter’s  earth. 
Mr.  Hellot  puts  fix  ounces  thereof,  well  dried  and 
pulverized,  into  a  large  retort,  with  one  pound  of 
Spirit  of  Wine  and  eight  ounces  of  Oil  of  Vitriol. 
Thefe  he  digefts  together  three  or  four  days.  The 
mixture  acquires  no  fenfible  colour.  He  fets  the 
retort  in  a  fand-bath,  and  continues  the  diftillation 
to  drynefs  with  a  moderate  charcoal  fire.  Excepting 
a  few  drops  that  rife  firft,  and  which  are  pure  Spirit 
of  Wine,  all  the  reft  of  the  liquor  that  diftills  hath 
conftantly  the  fmell  of  Æther;  which  is  even  fomewhat 
more  penetrating  than  that  of  the  vinous  acid  Spirit 
obtained  without  the  intervention  of  this  earthy  me¬ 
dium. 

We  have  fhewn  that  the  production  of  the  æthe- 
real  liquor  is  owing  to  a  femi-decompofition  of  the 
Spirit  of  Wine  effedled  by  the  Vitriolic  Acid  during 
the  diftillation*,  that  this  Acid  continuing  to  a dt 
produces  a  total  decomposition,  or  perfedf  reparation 
of  the  Oil  and  Phlegm  of  the  Spirit  of  Wine  from 
each  other  *,  and  that  the  Vitriolic  Acid,  uniting 
with  thefe  two  principles,  forms  the  Sulphureous 
phlegm,  the  fluid  oil,  and  the  bituminous  matter, 
all  frequently  mentioned  above.  Why  then,  in  this 
experiment  of  Mr.  Hellot’s,  do  we  obtain  only  a 
Spirit  of  Wine  replete  with  Æther,  while  none  of 
the  other  productions  appear  ?  The  reafon  is  a  very 
natural  one,  and  very  clear  :  it  is  this;  the  potter’s 
clay  containing  an  earth  of  that  kind  which  we  called 
Abforbent,  becaufeit  pofleflfes  the  property  of  uniting 
with  Acids,  that  earth  joins  with  the  Vitriolic  Acid 
in  the  mixture,  reduces  it  to  a  Neutral  Salt,  and 
thereby  prevents  its  continuing  to  adl  upon  the  Spi¬ 
rit  of  Wine,  as  is  neceftary  to  the  total  decompoii- 
tion  thereof. 

di- 
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Mr.  Hellot  fays  on  this  occafion  44  that  part  of 
<c  the  Vitriolic  Acid  turning  its  abtion  on  this  folu- 
“  ble  earth  or  bole,  which  it  finds  in  the  potter’s 
<c  clay,  ceafes  to  abt  on  the  inflammable  principle 
cc  of  the  Spirit  of  Wine  ;  that,  confequently,  as 
cc  there  is  not  an  immediate  and  continuous  combi* 
<4  nation  of  thefe  two  fubftances,  neither  a  refin  nor 
“  a  bitumen  can  refult  therefrom.  This  is  fo  true 
“  that  a  great  part  of  the  Oil  of  Vitriol  may  be 
“  afterwards  recovered  from  the  potter’s  day  as 
“  colourîefs  as  when  it  was  firft  ufed.” 

Mr.  Hellot  makes  ufe  of  the  following  method 
for  procuring  the  Æther  from  the  acid  vinous  Spi¬ 
rit  obtained  by  this  diftillation.  “  You  muft,  fays 
“  he,  put  all  this  liquor  into  a  glafs  body,  made 
tc  of  one  piece  with  its  head  ;  pour  upon  it,  through 
“  the  hole  in  the  upper  part  of  the  head,  twice  or 
cc  thrice  as  much  well-water,  the  hardeft  to  the 
44  tafte,  and  the  moil  impregnated  with  gypfum, 
that  can  be  got.  Very  pure  water,  heobferves, 
ct  produces  much  lefs  Æther. 

44  If  the  vinous  acid  Spirit  have  fuch  a  fulphnre- 
ous  fmell,  as  to  occafion  a  fufpicion  that  it  con- 
44  tains  a  little  too  much  of  a  Volatile  Vitriolic  Acid, 
44  you  muft  add  to  the  water  two  or  three  drams  of 
Salt  of  potafh  to  abforb  that  Acid  ;  and  then  diflill 
44  with  a  lamp-heat. 

44  While  any  true  Æther  remains  in  the  mixture, 
44  you  will  fee  it  aicend  like  a  white  pillar  iffuino- 
44  from  the  midft  of  the  liquor,  and  confifting  of 
44  an  infinite  number  of  air  bubbles  inexpreffibly 
44  fmall.  Nothing  feems  to  condenfe  in  the  cavity 
44  oi  the  head,  which  always  remains  clear,  with¬ 
out  any  vifiole  humidity.  T  he  gutts  which  light 
on  the  fides  of  the  receiver,  inftead  of  forming  a 
net- work  thereon,  as  Spirit  of  Wine  doth  when  it 
is  a  little  aqueous,  fpread  to  the  breadth  of  two 
incnes  or  more,  when  they  confift  of  true  Æther. 

44  As 
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cc  As  foon  as  yon  perceive  this  track  begin  to  grow 
<c  confiderably  narrower,  the  fire  muft  be  put  out  : 
“  for  what  riles  afterwards  will  be  mixed  with  water, 
cc  and  communicate  that  fault  to  the  Æther  already 
<c  collected  in  the  receiver. 

“  Then  pour  this  æthereal  liquor  into  a  long  bot- 
cc  tie,  and  add  to  it  an  equal  quantity  of  well-  water. 
cc  Shake  the  bottle  ;  the  liquor  will  become  milky, 
“  and  the  true  Æther  will  inllantly  feparate,  float 
cc  upon  the  water,  and  mix  no  more  with  it.  Se- 
ct  parate  it  then  by  a  fiphon,  and  keep  it  in  a 
“  glafs  bottle  fhut  clofe  with  a  glafs  Hopple.” 


PROCESS  II. 

Spirit  of  Wine  combined  with  Spirit  of  Nitre.  Sweet 

Spirit  of  Nitre. 

ÎN  T  O  an  Englifh  retort  of  cryflal  glafs  put 
fome  highly  rectified  Spirit  of  Wine;  and,  by 
means  of  a  glafs  funnel  with  a  long  pipe,  let  fall 
into  your  Spirit  of  Wine  a  few  drops  of  the  Smok¬ 
ing  Spirit  of  Nitre.  There  will  arife  in  the  retort 
an  effervefcence  attended  with  heat,  red  vapours, 
and  a  hilling  noife  like  that  of  a  live  coal  quenched 
in  water.  Shake  the  velfel  a  little,  that  the  liquors 
may  mix  thoroughly,  and  that  the  heat  may  be  e- 
qually  communicated  to  the  whole.  Then  add  more 
Spirit  of  Nitre,  but  in  a  very  Email  quantity,  and 
with  the  fame  precautions  as  before.  Continue  thus 
adding  Spirit  of  Nitre,  by  little  and  little  at  a  time, 
till  you  have  put  into  the  retort  a  quantity  equal 
to  a  third  part  of  your  Spirit  of  W7ine.  Let  this 
mixture  Hand  quiet,  in  a  cool  place,  for  ten  or 
twelve  hours;  then  fet  it  to  digeft  in  a  very  gentle 
warmth  for  eight  or  ten  days,  having  firft  luted  on  a 
receiver  to  the  retort. 


During 
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During  this  time  a  fm all  quantity  of  liquor  will 
come  over  into  the  receiver,  which  muft  be  poured 
back  into  the  retort,  1'hen  diftill  with  afomewhat 
ft  ronger  degree  of  heat,  but  ft  ill  very  gently,  till 
nothing  be  left  in  the  retort  but  a  thick  matter.  In 
the  receiver,  you  will  find  a  fpirituous  liquor,  of  a 
quick  grateful  fmell,  which  will  excite  a  very  fmart 
fenfation  on  the  tongue,  but  without  any  corrofive 
acrimony.  This  is  The  Sweet  Spirit  of  Nitre . 

O  B  S  E  R  V AT  10  NS . 

By  this  operation  Spirit  of  Nitre  k  combined 
with  Spirit  of  Wine;  thefetwo  liquors  being  united 
with  each  other,  much  in  the  fame  manner  as  the 
Vitriolic  Acid  is  with  Spirit  of  Wine  in  Rabel’s 
Water. 

The  proportion  of  the  liquors  which  form  this 
combination  is  not  abfolutely  determined,  and  the 
feveral  Authors  who  have  written  on  the  fubjedt 
differ  much  about  it.  Some  require  equal  parts  of 
the  ingredients  ;  others  again  from  two  as  far  as  ten 
parts  of  Spirit  of  Wine  to  one  of  Spirit  of  Nitre. 
This  depends  on  the  degree  to  which  the  Spirit  of 
Nitre  made  ufe  of  is  concentrated,  and  on  the 
greater  or  lefs  acidity  which  your  dulcified  Spirit  of 
Njtre  is  intended  to  have. 

The  Difpenfatory  of  the  College  of  Paris  orders 
one  part  of  Spirit  of  Nitre  diftilled  from  dried  clay, 
that  is,  of  Spirit  which  doth  not  fmoke,  to  be 
mixed  with  two  parts  of  re&ified  Spirit  of  Wine, 
and  the  whole  to  ftand  in  digeftion  for  a  month, 
without  diftilling  the  mixture  at  all.  This  is 
a  very  good  method-,  becaufe  the  long,  digeftion 
fupplies  the  place  of  diftillation,  and  the  Spirit  of 
Nitre,  not  being  highly  concentrated,  doth  not 
greatly  alter  the  Spirit  of  Wine  ;  befides  that  many 
inconveniences,  to  be  prefently  taken  notice  of,  are 
by  this  means  avoided. 


As 
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But  as  our  defign  is  not  to  defcribe  fuch  Chymical 
preparations  only  as  are  commonly  ufed  in  medi¬ 
cine,  our  plan  requiring  us  to  treat  particularly 
of  thofe  which  may  give  any  light  into  the  funda¬ 
mental  properties  of  bodies,  the  procefs  here  fet 
down  appeared  the  fitted:  for  our  purpofe  -,  be- 
caufe  the  adlion  which  Spirit  of  Nitre  exerts  upon 
Spirit  of  Wine  is  therein  flronger  and  more  percep¬ 
tible. 

One  of  the  firft  particularities,  attending  the 
mixture  of  thofe  two  liquors,  is  the  great  effervel- 
cence,  accompanied  with  violent  heat,  abundance 
of  fumes,  and  loud  hiding,  which  arifes  as  foon  as 
the  Spirit  of  Nitre  and  the  Spirit  of  Wine  come  in¬ 
to  contact  with  each  other.  There  is  great  reafon 
to  think  that  thefe  phenomena  are  produced  only 
by  the  rapidity  and  vigour  with  which  the  Nitrous 
Acid  rufhes  into  union  with  the  inflammable  part  of 
the  Spirit  of  Wine.  We  obferved,  in  treating  of 
the  Æther,  that  phenomena  of  the  fame  kind  ap¬ 
pear  at  the  inftant  when  the  Vitriolic  Acid  unites 
with  Spirit  of  Wine  :  but  on  that  occafion,  how 
highly  foever  the  Vitriolic  Acid  be  concentra¬ 
ted,  all  thefe  effects  are  in  a  lefs  degree  than  thofe 
produced  in  the  prefent  experiment  ;  becaufe  the 
Nitrous  Acid,  though  weaker  than  the  Vitriolic, 
generally  acts  much  more  vigorously  and  violently 
on  the  bodies  with  which  it  unites,  than  any  other 
fort  of  Acid. 

Concerning  thefe  mixtures  of  Acids  with  Soirit 

O  K 

of  Wine  Mr.  Pott  obferves,  that  it  is  not  a  matter 
of  indifference  whether  you  pour  the  Spirit  of  WTine 
upon  the  Acid,  or  the  Acid  on  the  Spirit  of  Wine  ; 
but  that  every  thing  paffes  much  more  quietly, 
when  the  Acid  is  poured  to  the  Spirit  of  Wine, 
than  when  the  contrary  is  done  :  and  he  gives  the 
true  reafon  thereof  ;  to  wit,  that  when  the  Acid  is 
poured  on  the  Spirit  of  Wine  it  finds  in  that  liquor 

Vol..  IJ.  S  a  great; 
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a  great  quantity  of  water,  with  which  it  immedi¬ 
ately  unites  ;  that  this  weakens  it,  and  hinders  it 
from  ad  in  g  on  the  inflammable  part  with  Jo  much 
impetuofity  as  it  otherwife  would  ;  and  therefore  he 
advifes  that  fuch  mixtures  be  always  made  in  this 
manner.  But  it  is  evident  that  this  advantage  is- 
gained  only  by  mixing  the  Add  with  the  Spirit  of 
Wine  very  gradually  and  drop  by  drop,  as  diredecl 
in  the  procefs  after  Mr.  Pott.  For,  if  the  two  li¬ 
quors  were  to  be  mixed  together  fuddenly,  and  all 
at  once,  it  is  certain  that  the  Acid  would  not  meet 
with  a  fingle  drop  of  phlegm  more  or  lefs  in  that  way 
than  in  the  other. 

Therefore  the  chief,  and  in  fome  meafure  the 
only  precaution  necefiary  to  be  taken  in  making 
fuch  mixtures,  to  prevent  the  violent  effervef- 
cence  and  other  inconveniences  that  may  attend  it, 
fuch  as  explofion,  and  the  bur  fling  of  the  veftels,. 
is  to  pour  but  a  very  fmall  quantity  of  one  liquor 
into  the  other  at  a  time,  and  to  add  no  more  till  the 
edervefcence,  and  even  the  heat,  produced  by  the 
firfl  portion  be  entirely  ceafed.  With  thefe  precau¬ 
tions  you  may  proceed  either  way,  and  be  always 
fure  that  your  velTels  will  not  buril  ;  becaufe  it  is 
in  your  power  to  add  fuch  a  fmall  quantity  of 
liquor  at  a  time,  as  fhall  fcarce  produce  a  fenfible 
effervefcenee.  We  own,  however,  that  Mr.  Pott’s 
observation  is  a  very  juft  one.  There  is  even  an  ad¬ 
vantage  in  pouring  the  Acid  to  the  Spirit  of  Wine, 
as  he  diredls ,  which  is,  that  the  mixture  is  a  little 
fooner  made,  and  without  any  danger. 

We  have  (hewn  that  the  Vitriolic  Acid  becomes  a 
queousand  fulphureous  by  mixing  Spirit  of  Wine  with 
it  :  the  Nitrous  Acid  is  changed  by  this  mixture  in  a 
manner  no  lefs  remarkable.  Mr.  Pott  obferves  that 
when  Spirit  of  Nitre  is  dulcified,  that  is,  when  it 
is  perfedly  combined  with  Spirit  of  Wine,  it  lofes 
the  difagreeable  odour  peculiar  to  it,  and  acquires 

v  .  another 
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another  that  is  quick  and  fragrant  ;  it  doth  not  af¬ 
terwards  emit  any  red  fumes  ;  it  rifes  with  a  lefs 
degree  of  heat  than  when  pure  ;  it  ads  with  lefs 
vigour  on  Fixed  Alkalis  and  Abforbent  earths. 
Laftly,  we  fhall  here  relate  an  experiment  made  by 
that  Chymift,  which  feems  to  prove  that  the  Ni* 
trous  Acid  lofes  its  moft  charadteriftic  properties, 
and  entirely  changes  its  nature,  by  being  combined 
with  Spirit  of  Wine. 

Mr.  Pott  examined  the  thick  liquor  left  in  the 
retort  when  the  dulcified  Spirit  of  Nitre  is  diftilled 
off.  By  analyzing  it  he  obtained  an  acid  liquor, 
of  a  yellow  colour,  and  of  a  fomewhat  empyreu- 
matic  i m ell.  1  his  Acid  was  followed  by  fome 
drops  of  a  red  empyreumatic  Oil  ;  and  there  re¬ 
mained  at  the  bottom  of  the  diftilling  veffel  a 
black,  fhining,  charred  matter,  like  that  which 
remains  after  the  firft  rectification  of  a  fetid  Oil. 

The  Oil  extradled  from  this  refidue  is  a  portion 
of  that  which  helped  to  conflitute  the  Spirit  of 
Wine  ;  being  feparated  therefrom  by  the  Nitrous 
Acid,  in  the  fame  manner  as  that  treated  of  in  the 
preceding  procefs,  and  called  Sweet  Oil  of  Vitriol , 
is  feparated  by  the  Vitriolic  Acid.  But  as  the  Ni¬ 
trous  Acid,  which  is  weaker  than  the  Vitriolic, 
doth  not  fo  effectually  decompofe  the  Spirit  of 
Wine,  the  Oil  obtained  in  the  prelent  experiment 
is  in  imaljer  quantity  than  that  procured  in  the  dis¬ 
tillation  of  a  mixture  of  the  Vitriolic  Add  with 
Spirit  of  Wine. 

As  to  the  Acid  which  Mr.  Pott  drew  off  in  his 
experiment,  there  is  great  reafon  to  think  it  a  part 
of  that  which  was  an  ingredient  in  the  mixture, 
namely,  of  the  Nitrous  Acid.  And  yet  Mr.  Pott 
having  faturatéd  with  a  Fixed  Alkali  one  part  of 
the  refiduum,  which  he  had  a  mind  to  examine  be* 
fore  the  Acid  was  feparated  from  it  by  difiillation, 
and  expecting  this  matter  to  contain  a  regenerated 

S  2  Nitre, 
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Nitre,  he  threw  it  on  a  live  coal  ;  but  was  furp riled  to 
fee  it  burn  without  the  leaft  lign  of  detonation  ;  and 
thence  concluded  that  the  Nitrous  Acid  had  chang¬ 
ed  its  nature.  This  experiment,  he  thinks,  may 
fumifli  hints  for  the  tranfmutation  of  Acids  ;  and 
he  is  of  opinion  that  the  Nitrous  Acid  lofes  its  vir¬ 
tue  of  detonating,  in  the  prefent  cafe,  only  becaufe 
its  inflammable  part,  to  which  it  owes  its  diftin- 
guifhing  properties,  hath  deferred  it,  and  joined 
with  that  of  the  Spirit  of  Wine. 

Indeed,  if  the  Acid  obtained  by  Mr.  Pott, 
which  being  reduced  to  a  Neutral  Salt  doth  not  de¬ 
tonate,  derives  its  origin  from  the  Nitrous  Acre! 
that  was  combined  with  the  Spirit  of  W  ine,  there 
is  no  doubt  of  its  being  depraved  in  a  peculiar 
manner,  and  having  entirely  changed  its  nature* 
But  may  we  not  fuppoie  it  to  have  another  origin  ? 
May  it  not  be  the  Acid  of  the  Spirit  of  Wine  itlelf, 
relulting  from  the  decompofltion  of  that  mixt  in 
the  diftillation  ? 

Mr.  Navier,  whom  we  mentioned  in  our  Ele¬ 
ments  of  the  Theory,  extracted  a  very  Angular  oily 
liquor  from  the  mixture  of  Spirit  oi  Wine  and 
Spirit  of  Nitre,  without  diftiliation,  and  even  with¬ 
out  the  help  of  fire.  He  put  equal  parts  of  tho 
two  liquors,  by  meafure,  not  by  weight,  into  a 
bottle,  wdiich  he  flopped  clofe  with  a  good  cork, 
Taftened  down  with  pack-thread.  Nine  days  after¬ 
wards  he  found  about  a  fixth  part  of  the  mixture 
feparated  from,  and  floating  on,  the  reft  of  the 
liquor.  This  was  a  very  fine  æthereal  Oil,  very 
limpid,  and  almoft  as  colourlefs  as  water. 

In  another  experiment  Mr.  Navier  fubftituted  a 
folution  of  Iron  in  the  Nitrous  Acid  for  pure  Spirit 
of  Nitre  ;  and  with  this  folution  he  mixed  an  equal 
weight  of  Spirit  of  Wine.  From  the  mixture,  af¬ 
ter  a  fermentation  which  appeared  in  it,  he  obtain¬ 
ed  by  the  fame  method  an  æthereal  Oil,  like  that  of 
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his  former  experiment  ;  except  that  the  latter, 
which  was  at  firft  as  colourlefs  as  the  other,  acquired 
a  rednefs  in  the  fpace  of  about  three  weeks.  He 
conjectures,  with  probability,  that  this  colour  pro¬ 
ceeded  from  fome  particles  of  Iron  which  were  united 
with  it,  and  which  gradually  exhaled. 

It  a  few  drops  of  Oil  of  I  artar  pcv  dcliQUiiWî  be 
poured  on  this  Oil  as  loon  as  it  is  leparated,  theie 
appears  at  fir  Or  no  ienfible  change  therein  :  but  after 
fome  time  needle- like  cry  dials  fhoGt  in  it,  which 
are  a  true  regenerated  Nitre  \  and  if  the  bottle  be 
then  unftopped,  the  liquor  emits  a  mod:  pungent 
nitro-fulphureous  odour  -,  which  leaves  no  doubt  of 
this  Oil’s  containing  a  Nitrous  Acid.  When  it  is 
thus  freed  of  its  Acid,  by  means  of  the  Oil  of 
Tartar,  it  is  much  more  volatile  than  before^  . 

Neither  the  V ltrioiic  nor  the  IVIaiine  Acici  is  ca— 
pable  of  feparating  luch  an  Oil  from  Spirit  oi 
Wine  :  but  the  Nitrous  Acid  always  produces  it, 
even  when  it  is  not  concentrated,  and  doth  not 

fmoke. 

It  is  very  certain  that  this  Oil  derives  its  origin 
from  the  Spirit  of  Wine  :  but  there  are  not  yet  ex¬ 
periments  enough  made  upon  it  to  enable  us  to 
fpeak  very  accurately  about  the  manner,  in  which 
this  liquor  is  formed,  or  of  the  cauie  of  its  fepara- 
tion  from  the  Spirit  of  Vv  ine. 


.  jf„.. .  -  — 


PROCESS  III. 

Spirit  of  Wine  combined  with  the  Acid  of  Sea- fall . 
Dulcified  Spirit  of  Salt. 

fIX  toother,  little  by  little,  in  a  glafs  retort, 

,  w  I  two  parts  of  Spirit  of  Wine  with  one  part 

of  Spirit  of  Salt,  Set  this  mixture  to  digeft  for  a 
*  g  ^  month 
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month  in  a  gentle  heat,  and  diftill  it,  till  nothing 
remain  in  the  retort  but  a  thick  matter. 

OBSERVA  ?  IONS. 

1  he  Acid  of  Sea- fait  is  much  lefs  difpofed  to 
unite  with  inflammable  matters  than  the  other  two 
mineral  Acids  ;  and  therefore,  though  it  be  ever  fo. 
highly  concentrated  when  mixed  with  Spirit  of 
Wine,  it  never  produces  an  effervefcence  compa¬ 
rable  to  that  winch  is  produced  by  the  Spirit  of 
Nitre.  Neither  the  proportion  nor  ftrength  of  the 
Spirit  Gi  Salt,  requiiite  to  prepare  the  Sweet  Spirit 
of  Salt,  are  unanimoufiy  agreed  upon  by  Authors. 
Some  dired  equal  parts  of  the  two  liquors  $  while 
others  prefcribe  from  two  to  four  or  five  parts  of 
Spirit  of  Wine  to  one  part  of  Spirit  of  Salt,  Some 
life  only  common  Spirit  of  Salt  ♦,  others  require  the 
Smoking  Spirit  diftilled  by  means  of  Spirit  of  Vi¬ 
triol.  Laftly,  fome  order  the  mixture  to  be  diftil¬ 
led,  after  fome  days  digeftion  -,  and  others  content 
themfelves  with  barely  digefting  it.  The  whole 
depends  on  the  degree  of  ftrength  which  the  Sweet 
Spirit  of  Salt  is  intended  to  have.  This  compofi- 
tion,  as  well  as  the  Sweet  Spirit  of  Nitre,  isefteem- 
ed  in  medicine  to  be  very  aperitive  and  diuretic. 

When  the  mixture  of  Spirit  of  Salt  and  Spirit  of 
Wine  is  diftilled,  there  comes  over  but  one  liquor, 
which  appears  homogeneous.  This  is  the  Sweet 
Spirit  of  Salt.  The  nature  of  the  Marine  Acid  is 
not  changed  in  this  combination  :  the  Acid  is  only 
weakened  and  rendered  more  mild  ;  but  in  other 
refpeds  it  retains  its  charaderiftic  properties. 

Some  Authors  pretend  that  an  Oil  is  obtained  by 
diftilling  the  mixture  for  the  Sweet  Spirit  of  Salt  ; 
but  others  exprefsly  deny  the  fad.  This  variety 
may  be  occafioned  by  the  quality  of  the  Spirit  of 
Wine  employed.  It  would  not  be  furprifing  if 
§  Spirit  pf  Wine,  which  contains  much  Oil  that  is 

unne- 
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onnecefiary  to  its  nature,  and,  as  it  were,  adventi¬ 
tious  to  it,  fhould  yield  an  Oil  when  diftilled  with 
Spirit  of  Salt. 

The  thick  refidue,  found  in  the  retort  after  di  ft  il¬ 
lation,  contains  the  moft  ponderous  part  of  the 
Acid,  united  with  part  of  the  Spirit  of  Wine.  If 
the  diftillation  be  continued  to  dry  nets,  there  re¬ 
mains  in  the  retort  a  black  charred  matter,  much 
like  that  which  is  left  by  the  combinations  of  Spirit 
of  V\  ine  with  the  other  Acids. 

A  Sweet  Spirit  of  Salt  may  alfo  be  prepared  by 
digefting  Spirit  of  Wine  with,  or  diftilhng  it  from, 
metallic  comportions  replete  with  the  Marine  Acid 
adhering  but  flightiy  to  them  -,  fuch  as  Corrofive 
Sublimate,  and  Butter  of  Antimony..  Part  of  this 
Acid,  which  is  very  highly  concentrated,  quits  the 
metallic  fubftance  with  which  it  is  but  fuperftcially 
combined,  in  order  to  unite  with  the  Spirit  of 
Wine.  If  Butter  of  Antimony  beufed  for  this  pur- 
pole,  Mr.  Pott,  the  Author  of  thefe  experiments, 
obferves  that  a  Mercurius  Vita  precipitates  ;  which 
is  nothing  elfe,  as  we  obferved  in  its  place,  but  the 
reguline  part  of  the  Butter  of  Antimony  deferred  by 
its  Acid. 


PROCESS  IV. 

*Oils9  or  Oily  matters ,  that  are  JoluUe  in  Spirit  of 
Wine,  feparated  from  Vegetables ,  and  diffolved  by 
means  of  that  Menftruum.  dinciures  ;  Elixirs  ; 
Varnifhes .  Aromatic  firong  waters. 

PU T  into  a  matrafs  the  fubftances  from  which 
you  intend  to  extrait  a  Tin&ure,  having  firft 
pounded  them,  or  pulverized  them  if  they  are  capa¬ 
ble  of  it.  Pour  upon  them  Spirit  of  Wine  to  the 
depth  of  three  fingers  breadth.  Cover  the  matrafs 

S  4  with 
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with  a  piece  of  wet  bladder,  and  tie  it  on  with  pack¬ 
thread.  Make  a  little  hole  in  this  bit  of  bladder 
with  a  pin,  leaving  it  in  the  hole  to  keep  it  flopped. 
Set  the  matrafs  in  a  fand-bath  very  gently  heated. 
If  the  Spirit  of  Wine  dilfolve  any  part  of  the  body, 
it  will  accordingly  acquire  a  deeper  or  lighter  colour. 
Continue  the  digeftion  till  you  perceive  that  the 
Spirit  of  Wine  gains  no  more  colour.  From  time 
to  time  pull  out  the  pin,  to  give  vent  to  the  va¬ 
pours,  or  rarefied  air,  which  might  otherwife  burft 
the  matrafs.  Decant  your  Spirit  of  Wine,  and 
keep  it  in  a  bottle  well  corked.  Four  on  fome  frefh 
Spirit  in  its  head  ;  digeft  as  before  ;  and  go  on  in 
this  manner,  pouring  on  and  oft  frefh  Spirit  of 
Wine,  till  the  laft  come  off  colourjefs. 

O  B  S  E  R  V  AE  IQ  NS. 

It  is  commonly  faid  that  Spirit  of  Wine  is  the 
folvent  of  Oils  and  oily  matters  :  but  this  propofi- 
tion  is  too  general  ;  for  there  are  feveral  forts  of 
Oils  and  oily  matters  which  this  menflruum  will 
not  diffolve.  Of  this  number  are  the  Fat  Oils, 
Bees- Wax,  and  the  other  Oily  compounds  of  that 
kind.  Properly  fpeaking,  it  diffolves  but  two  forts 
of  oily  fub fiances  *,  namely,  EfTential  Oils,  and  BaF 
fams  or  Refills,  which  are  matters  of  the  fame  kind, 
differing  from  each  other  only  as  they  are  more  or 
lefs  thick  ;  and  Oils  that  are  in  a  faponaceous  (late. 

In  our  Elements  of  the  Theory  we  have  explain-* 
ed  our  opinion  on  this  head,  from  a  Memoir  on  the 
fubjeét  printed  among  thole  of  the  Academy  for 
1745.  To  repeat  it  in  a  few  words  :  we  take  the 
caufe  of  the  folubility  of  Oils  in  Spirit  of  Wine 
to  be  an  Acid,  which  is  but  fiiperficially  united 
with  them,  and  fo  as  Fill  to  retain  its  properties. 

The  principal  proofs  on  which  we  found  this 
opinion  are  drawn  from  that  property  of  Effentia! 
Oils,  Balfams,  and  Refins,  which  are  naturally  fo- 

lubfe 
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luble  in  Spirit  of  Wine,  that  they  become  fo  much 
îhe  lefs  foluble  in  this  menftruum,  the  oftener  they 
are  diftilled  or  reftified  ;  and  from  that  which  fat 
Oils  or  other  Oily  matters,  naturally  indiffoluble 
in  Spirit  of  Wine,  poffels  of  becoming  more  and 
more  foluble  therein  the  oftener  they  are  diftilled. 
We  fhewed  that  diftillation  leffens  the  folubility  of 
Efl'ential  Oils,  Balfams,  and  Refins,  only  W _  de¬ 
priving  thefe  fubftances  of  part  of  the  mamfeft  Acid 
which'they  contain,  and  which  is  the  cauic  of  then 
folubili'V  ;  and  that  Fat  Oils,  and  other  oily  mat¬ 
ters,  naturally  indiffolvable  in  Spirit  ot  Wine,  are 
bv  the  fame  operation  rendered  capable  of  diffolving 
therein,  only  becaufe  it  difcovers  and  partly  extri¬ 
cates  an  Acid,  which  is  naturally  combined  with 
them  fo  intimately  that  it  is  entirely  deprived  of 
aftion,  and  all  its  properties  perfectly  malked.  if 
thefe  principles  be  well  attended  to,  and  if  it  be  re- 
collefted  with  all,  that  Spirit  of  Wine  unites  with 
Water  preferably  to  Oils  -,  informai  that  if  it  be 
mixed  with  water  when  it  hath  diffolved  an  Oil,  it 
quits  the  Oil  to  unite  with  the  water  -,  that  for  the 
fame  reafon  it  is  not  capable,  when  very  aqueous, 
of  diffolving  any  Oil,  feeing  that  as  Oil  and  water 
are  not  fufceptible  of  contracting  any  union,  it  mult 
then  defert  its  phlegm  to  unite  with  the  Oil  ;  which 
it  cannot  do,  becaufe  it  hath  a  greater  affinity  with 
phlegm  than  with  Oil  -,  and,  laftly,  that  it  Oil  be 
combined  with  any  faline  lubftance,  which  makes  it 
foluble  in  water  ;  that  is,  if  it  be  in  a  _ Saponaceous 
ftate,  it  will  then  remain  diffolved  in  Spirit  of 
'  Wine,  without  being  precipitated  by  water,  or  will 
be  diffolved  by  a  very  aqueous  Spirit  of  Wine,  and 
frequently  much  better  chan  by  a  highly  reChned 
Spirit  :  if  thefe  things,  I  fay,  be  confidered,  we 
{hall  eahly  perceive  what  muff:  be  the  effect  ot  cli- 
getting  Spirit  of  Wine  with  any  vegetable  lubftance 
whatever. 
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Spirit  of  Wine  diffolves  all  the  Effential  Oil, 
Balfam,  and  Refin  contained  in  any  vegetable  ;  and 
as  thefe  matters  are  not  foluble  in  water,  they  may 
be  feparated  fiom  the  Spirit  in  which  they  are  dil- 
folved,  by  lowering  it  with  much  water.  It  in- 
fhantly  become^.  white  and  opacjue,  like  milk  ;  the 
oily  parts  gradually  unite,  and  form  confiderable 
mafifes,  efpeciaily  if  they  be  refinous.  This  is  the 
method  commonly  made  ufe  of  to  extract  the  Re- 
fins  oi  Scammony,  Jalap,  Guaiacum,  and  feveral 
other  vegetable  fubftances,  which  it  would  be  dif¬ 
ficult  to  procure  by  any  other  means. 

If  _  the  matters  digefted  with  Spirit  of  Wine 
contain  any  faponaceous  juices,  the  Spirit  will  take 
up  thole  juices  alfo.  But  as  Soaps  are  foluble  in 
water,  as  well  as  in  Spirit  of  Wine,  they  cannot  be 
feparated  by  the  addition  of  water  from  the  Spirit 
in  wnich  they  a i  e  Oifiblved.  W  hatever  (quantity 
of  water  therefore  you  mix  with  a  Spirit  that  is  im¬ 
pregnated  with  fuch  juices,  no  ieparation  thereof 
will  be  produced  ;  and  for  the  lame  realbn  the  fa¬ 
ponaceous  matters  will  be  diffolved  by  a  very  aque¬ 
ous  Spirit  of  Wine.  1 

Spirit  of  Wine  impregnated  with  fuch  parts  of 
any  vegetable  fubftance  as  it  is  capable  of  difiolv- 
ing  is  commonly  called  a  Tiniïure.  Several  Tinc¬ 
tures  mixed  together,  or  a  l'inclure  drawn  from 
lundry  vegetable  fubftances  at  the  fame  time,  and 
jn  the  fame  veffel,  take  the  name  of  an  Elixir. 
Tindtures  oi  IiJixii s  impregnated  with  Refinous 
matters  only  aie  true  t  cTriifhc s .  All  thefe  prepara¬ 
tions  are  made  in  the  fame  mannner;  to  wit,  as 
di refled  in  our  proceis.  We  fhall  only  add  here  that 
if  the  fubftances  from  which  a  Tincture  or  Elixir 
is  to  be  made  contain  too  much  moillure,  it  is  pro¬ 
per  to  free  them  from  it  by  gentle  deficcation  ;  efpe¬ 
ciaily  if  you  defign  that  the  Tinfture  fliould  be 
well  impregnated  with  the  oily  and  refinous  parts  : 

for 
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for  their  excels  of  moidure  uniting  with  the  Spirit 
of  W  ine  would  weaken  it,  and  render  it  unable  to 
a&  on  thofe  matters,  which  it  cannot  diffolve  when 

it  is  aqueous.  , 

Vegetable  fubdances  which  have  been  repeatedly 

deeded  with  different  parcels  of  Spirit  ol  Wine, 
tüî  the  lad  would  extraft  nothing,  are  deemed  to 
be  exhauded  of  all  their  Effential  Oils,  and  fapo- 
naceous  juices  :  but  if  they  contain  moreover  any 
Fat  Oil,  Wax,  or  Gum,  thefe  principles  will  dill  re¬ 
main  therein  after  the  digedion,  in  the  lame  quan¬ 
tity  as  before  ;  becaufe  Spirit  of  W  ine  is  incapable 

of  diffolving  them.  .  . 

With  regard  to  the  Far  Oil  and  W7ax,  this  is  not 

at  all  furprifing  :  we  have  explained  in  another 
place  why  thefe  matters  are  indifloluble  by  Ardent 
Spirits  :  but  as  for  the  Gum,  it  would  feem,  ac¬ 
cording  to  the  general  principles  abovementioned, 
that  it  fhould  be  foluble  in  that  menftruum,  even 
with  more  eafe  than  Refins  ;  as  itcondds  almoft 
entirely  of  water,  with  which  Spirit  of  W  ine  is 
known  to  unite  more  eafiiy  than  with  Oils.  Indeed 
there  is  alfo  a  little  Oil  in  its  compoution  .  but  this 
Oil  feems  to  be  in  a  perfectly  faponaceous  date  ^ 
for  Gum  diffolves  wholly  and  eadly  in  water,  with¬ 
out  leffening  its  tranfparency  in  the  lead. 

I  own  that  it  is  extremely  difficult  to  give  a  very 
fatisfa&ory  account  of  this  matter.  We  may  how¬ 
ever  venture  to  throw  out  fome  conjectures  con¬ 
cerning  it,  deduced  from  what  hath  been  already 
faid,  relating  to  the  caufe  of  the  folubility  of  Oils 
in  Spirit  of  Wine.  We  fhewed  that  the  Oils  which 
diffolve  in  this  mendruum  derive  that  property  from 
a  manifed  Acid,  which  is  united  with  them  but 
fuperficially,  and  in  fucii  a  manner  as  to  ictain  all 
itst  virtue  -,  but  that  if  this  fame  Acid  be  too  inti¬ 
mately  united  with  the  Oil,  fo  as  to  have  no  mani¬ 
fed  power?  but  be  in  a  manner  dcdioyed,  and,  con- 
r  verted 
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verted  as  it  were  into  a  Neutral  Salt,  it  will  not 
then  produce  this  effedl. 

A  modern  Author  *  relates  two  experiments 
which  agree  very  well  with  this  opinion,  and  indeed 
confirm  it.  He  mixed  together  Oil  of  Vitriol  and 
Oil  of  Turpentine,  with  a  view  to  imitate  by  art  a 
bituminous  matter  ;  which,  we  know,  is  not  at  ail 
or  at  lead:  fcarcely,  foluble  in  water.  Thefe  two 
matters  being  united  together  produced  a  red,  thick 

compound,  which  by  evaporation  became  like  a  na¬ 
tural  Bitumen. 

The  Author  obferves  that  when  this  mixture  is 
jiift  made  it  difloives  in  Adkohol ,  but  that  in  iome 
time  it  changes  its  nature,  and  communicates 
fcarce  any  part  of  its  fubffance  to  that  doivent.  Now 
whence  can  this  difference  arile,  but  from  this,  that 
when  tne  mixtuie  is  new,  the  Acid  is  as  yet  but  fu~ 
perficially  united  with  the  Oil,  and  combines  with 

it  more  and  more  intimately,  as  the  mixture  mows 
older.  53 

I  ne  fame  -Author,  having  repeated  the  experi~ 
nient  with  Spuit  of  Vitriol,  obtained  a  compound 
which  continued  always  very  foluble  in  Spirit  of 
Wine:  becaufe  Spirit  of  Vitriol  being  much  weaker 
and  more  aqueous  than  Oil  of  VitrioT,  was  incapa¬ 
ble  of  combining  fo  clofely  with  the  Oil  of  Turpen- 
thie,  dS  that  concentrated  Acid  did  in  the  former 
experiment.  By  the  by,  there  is  great  reafon  to'be- 
lieve  that  the  very  intimate  union  of  a  mineral  Acid 
with  an  oily  matter  is  the  true  caufe  why  Bitumens 
wall  not  diffblve  in  Spirit  of  Wine. 

It  feems  therefore  pretty  probable  that  the  Add 
which  makes  the  Oil  of  Gummy  matters  foluble 
in  water,  and  reduces  it  to  a  faponaceous  flare,  is  fo 
intimately  united  with  that  Oil,  that  it  lofes  its  pro¬ 
per- 

*  p-  E*dows>  in  a  little  Euglifh  Book,  entitled  the  Modern 

apothecary. 
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perries,  and  is  in  a  manner  converted  into  a  Neu- 
tral  Salt.  Now  we  know  that  fuch  Salts  areioluble 
in  water,  but  are  not  fo,  for  the  moil  part,  in  Spi¬ 
rit  of  Wine. 

If  your  Tin&ures  or  Elixirs  be  not  fo  ftrong  or 
fo  faturated  as  you  defire,  you  may  by  diftillation 
abftract  part  of  the  Spirit  of  Wine  which  they  con¬ 
tain,  and  by  that  means  give  them  fuch  a  degree  or 
thicknefs  as  you  judge  proper.  But  the  Spirit  of 
Wine  thus  drawn  off  conftantly  carries  along  with 
it  a  good  deal  of  the  aromatic  principle.  It  is  a 
truly  Aromatic  Strong  water.  This  Spirit  of  Wine 
alfo  carries  up  with  it  a  portion  of  thin  Oil,  which 
is  fo  much  the  more  confiderable  as  the  degree 
of  heat  employed  is  greater  :  and  this  is  the  realon 
why  it  becomes  of  a  milky  colour  when  mixed 

with  water.  .  n 

If  you  intend  to  make  an  Aromatic  ftrong  water 

only,  you  need  not  previouüy  extraél  a  I  indure 

from  the  vegetable  fubftance  with  which  you  mean 

to  prepare  your  water:  you  need  only  put  it  in  a 

cucurbite,  pour  Spirit  of  Wine  upon  it,  and  uiitnl 

with  a  gentle  heat.  By  this  means  you  will  obtain 

a  Spirit  of  Wine  impregnated  with  all  the  odour 

of  the  plant. 
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c  H  A  P.  III. 

O  F  Tartar. 


PROCESS  L 

T ^r/^r  analyzed  by  diftillation .  Tfe  %>//,  0/4 

Alkaline  Salt  of  Tartar* 


IN  T  O  a  ftone  retort,  or  a  glafs  one  coated  with 
lute,  put  lo me  white  Tartar  broken  into  {mall  bits  ; 
obferving  that  one  ha  if,  or  at  lead  a  full  third,  of 
the  veffel  be  left  empty.  Set  your  retort  in  a  rever¬ 
berating  furnace.  Fit  on  a  large  ballon,  havincr  a 
fmall  hole  drilled  in  it;  lute  it  exactly  with  fat  lute, 
and  fecure  the  joint  with  a  linnen  cloth  fmeâred 
with  lute  made  of  quick-lime  and  the  white  of  an 
egg.  Apply  at  firft  an  exceeding  gentle  heat, 
which  will  raife  a  limpid,  fourifh,  pungent  water, 
having  but  little  fmell,  and  a  bitteriih  tafte. 

When  this  fir  ft  phlegm  ceafes  to  come  off,  in- 
creafe  your  fire  a  little,  and  make  the  degree  of 
heat  nearly  equal  to  that  of  boiling  water.  A 
thin,  limpid  Oil  will  rife,  accompanied  with  white 
vapours,  and  with  a  prodigious  quantity  of  air, 
which  will  iftue  out  with  fuch  impetuofity,  that  if 
you  do  not  open  the  little  hole  in  the  receiver 
time  enough  to  give  it  vent,  it  will  burft  the  veffels 
withexplofion.  An  acid  liquor  will  rife  at  the  fame 
time.  Continue  the  diftillation,  increafing  the  heat 
by  infenfible  degrees,  and  frequently  unftopping 
the  little  hole  of  the  receiver,  till  the  elaftic  vapours 
ceafe  to  iftue,  and  the  oil  to  diftill. 

Then  raife  your  fire  more  boldly.  The  acid  Spi¬ 
rit  will  continue  to  rife,  and  will  be  accompanied 

with 
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with  a  black,  fetid,  empyreumatic,  ponderous,  and 
very  thick  Oil.  Urge  the  fire  to  the  utmoft  extremity, 
fo  that  the  retort  may  be  of  a  perfedt  red  heat. 
This  violent  fire  will  raife  a  little  Volatile  Alkali,' 
befides  a  portion  of  Oil  as  thick  as  pitch.  When 
the  diflillation  is  Hnifhed,  you  will  find  in  the  retort: 
a  black,  faline,  charred  matter,  which  grows  hot 
when  wetted,  attracts  the  moifture  of  the  air,  runs 
per  dcliquium ,  and  hath  all  the  properties  of  a  Fixed 
Alkali. 

The  mafs,  being  expofed  to  a  naked  fire  in  the' 
open  air,  burns,  confumes,  and  is  reduced  to  a 
white  afh,  which  is  a  fiery,  cauftic,  Fixed  Alkali. 

OBSERVATIONS . 

The  matters  qualified  to  produce  a  fpirituous 
liquor  by  fermentation  do  not  all  contain  the  juft 
and  accurate  proportion  of  Acid  neceffary  to  con- 
ftitute  an  Ardent  Spirit.  Many  of  them,  the  juices 
of  fruits  for  inftance,  and  efpecially  that  of  the 
Grape,  are  replete  with  a  ftiper- abundant  quantity 
of  Acid,  more  than  concurs  to  form  that  product 
of  fermentation.  This  fuper-abundant  Acid,  com¬ 
bined  with  fome  of  the  Oil  and  earth  contained  in 
the  fermented  liquor,  produces  a  fort  of  Salt,  which 
hangs  for  a  while  fufpended  in  that  liquor,  but  after 
fome  time,  when  the  Wine  ftands  quiet  in  a  cool 
place,  feparates  from  it,  and  forms  a  ftone-like 
incruftation  on  the  infide  of  the  vat  in  which  the 
Wine  is  kept.  This  matter  is  called  Tartar ✓ 

The  Lees  of  Wine  refemble  Tartar,  in  as  much 
as  they  contain,  and  yield  when  analyzed,  the  fame 
principles  ^  but  they  differ  from  it  in  this,  that  they 
contain,  moreover,  a  greater  quantity  of  earth,  of 
phlegm,  and  a  little  Ardent  Spirit,  which  are  only 
mixed,  but  not  united,  with  its  tartarous  Acid. 

The  refidue,  or  fort  of  extrad,  which  remains 
in  the  cucurbite  after  Wine  hath  been  deprived 
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ot  its  Ardent  Spirit  by  diflillation,  hath  alio  a  great 
conformity  with  Tartar.  It  even  contains  that 
portion  ot  Tartar  which  remained  fufpended  in  the 
Wine  at  the  time  of  its  diflillation  :  and  accordingly 
this  refidue  of  Wine,  being  analyzed,  yields  the  fame 
principles  with  Tartar. 

Hence  we  fee  that  liquors,  which  have  under¬ 
gone  the  fpirituous  fermentation,  confift  of  an  Ar¬ 
dent  Spirit  and  a  Tartarous  Acid  fufpended  in  a 
certain  quantity  of  Water. 

In  the  analyfis  of  Tartar  there  are  feveral  things 
worthy  of  notice.  T  he  firft  is  the  vaft  quantity  of 
Air  which  this  mixt  body  yields  when  it  begins  to  be 
decompofed.  Hie  chief  difficulty  attending  its 
analyfis  arifes  from  this  air;  which  iffues  out  and 
exerts  its  el  a  flic  force  with  fuch  impetuofuy,  that 
all  the  precautions  above  mentioned  are  no  more 
than  neceffary  to  prevent  the  burlting  of  the  veflèls. 

The  Angular  nature  of  the  thin  limpid  Oil, 
which  rifes  with  this  air,  after  the  firft  acid  phlegm, 
deferves  likewife  our  particular  attention.  This  Oil 
is  one  of  the  moil  penetrating  we  know.  Boer- 
haave,  who  diftil led  I  artar  without  having  a  vent¬ 
hole  in  his  receiver,  was  obliged,  in  order  to  prevent 
its  burfling,  to  apply  it  to  Ins  retort  with  a  lute  fo 
weak  that  molt  of  the  elafiic  vapours  might  per- 
ipire  through  it  ;  and  he  obferved,  that,  though  the 
neck  of  his  retort  entered  above  five  inches  into 
the  mouth  or  his  receiver,  2nd  was  luted  on  as 
clofely  as  pofhble  with  fuch  a  lute,  yet  this  light 
Oil  of  "I  artar  conffantly  returned  back  again,  as 
it  were,  and  pervaded  the  fubftance  of  the  lute, 
fo  that  a  good  deal  of  it  dropped  into  a  difh 
placed  on  the  outfide  on  purpofe  to  receive  it.  This 
Oil  is  probably  rendered  fo  ablive  and  fubtile,  only 
by  having  been  exceedingly  attenuated  by  the  fer¬ 
menting  motion.  This  experiment  is  one  of  thofe 
which  Efficiently  prove  the  neceffity  of  employing 

re- 
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receivers  having  a  fmall  vent-hole,  that  may  be 
opened  and  fhut  as  occafion  requires. 

The  laid  remark  we  fhall  make,  on  the  productions 
of  Tartar  by  diftillation,  relates  to  the  caput  mor- 
tuum  found  in  the  retort  when  the  operation  is 
finifhed.  This  refidue  is  very  different  from  that 
which  other  vegetable  matters  afford  :  for,  when  they 
are  decompofed  in  clofe  veffels,  they  leave  nothing  but 
a  mere  charred  matter,  in  which  no  faline  property 
appears,  and  from  which  no  Fixed  Alkali  can  be 
obtained,  but  by  carrying  their  analyfis  to  the  ut- 
moft  ;  that  is,  by  burning  them  in  the  open  air.  Tartar 
on  the  contrary,  only  by  being  diftilled  in  clofe 
veffels,  without  burning  it  afterwards  in  the  open 
air,  is  changed  into  a  fubftance  which  hath  all  the 
properties  of  a  Fixed  Alkali.  This  is  probably 
owing  to  the  Tartar’s  containing  the  principles  re- 
quifite  to  form  a  Fixed  Alkali  in  a  much  greater 
quantity  than  they  are  to  be  found  in  any  other  fub¬ 
ftance.  As  Tartar  thus  alkalizated  in  clofe  veffels 
ftill  contains  much  inflammable  matter,  it  might 
be  employed  with  advantage  as  a  reducing  flux  in 
feveral  operations  of  metallurgy. 

Of  all  the  vegetable  matters  we  know,  calcined 
Tartar  yields  the  greateft  quantity  of  Fixed  Alkali  ; 
which  is  likewife  very  pure,  and  therefore  much  ufed 
in  Chymiftry. 

Burnt  Lees  of  Wine  alfo  afford  a  great  quantity  of 
Fixed  Alkali,  which  is  of  the  fame  nature  with 
that  of  I  artar.  This  Salt  is  ufed  in  different  trades, 
and  particularly  in  dying.  The  French  Vinegar- 
makers  colled  quantities  of  thefe  Lees,  which  they 
make  up  into  cakes  and  dry  :  while  it  is  in  this 
ft  ate  they  call  it  GraveUe  or  GraveUe  ;  and  Cendre 
GraveUe  when  it  is  burnt. 

If  the  extrad  of  Wine,  which  remains  after  the 
Spirit  is  drawn  off,  were  gently  evaporated  to  dry- 
nefs,  and  that  dry  matter  burnt  like  Tartar  or  Gra- 
Vol.  IL  T  velle. 
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velle,  it  would  be  a  fort  of  Cendre  graveUe  very 
rich  in  alkaline  Salt* 


PROCESS  II. 

The  Depuration  of  T ariar .  Cream  and  Cry  ft  ah 

of  ‘Tartar . 

REDUCE  to  a  fine  powder  the  Tartar  you 
\  intend  to  purify,  and  boil  it  in  twenty  five  or 
thirty  times  as  much  water.  Filter  the  boiling  li¬ 
quor  through  a  flannel-bag,  and  then  gently  eva¬ 
porate  fome  part  of  it  :  there  will  loon  form  on  its 
furface  a  faline  cruft,  which  is  the  Cream  of  Tar¬ 
tar.  Let  your  liquor  cool,  and  there  will  adhere 
to  the  Tides  of  the  veffel  a  great  quantity  of  a  cryf- 
tallized  faline  matter,  which  is  Cryftal  of  Tartar . 

O  B  S  E  R  VAT  10  NS. 

Tartar,  when  taken  out  of  the  vats  in  which 
it  forms,  is  mixed  with  a  confidesable  quantity  of 
earthy  parts,  which  are  not  intimately  united  there¬ 
with,  but  adulterate  it.  This  extraneous  earth 
makes  about  two  filths  of  the  whole  weight  of 
common  Tartar  j  but  wdiite  Tartar,  which  is  the 
be  ft,  contains  but  about  a  third  part  of  earth. 

The  method  of  refining  Tartar,  and  freeing  it 
from  this  adventitious  earth,  is  very  fimple,  as  ap¬ 
pears  from  the  procefs.  Earthy  matters,  which  are 
not  intimately  combined  with  an  Acid  in  the  form 
of  a  Neutral  Salt,  are  not  diftoluble  in  water  :  for 
which  reafon  the  water,  in  which  crude  Tartar  is 
boiled,  diftblves  the  faline  part  only,  which  pafles 
with  it  through  the  filter  ;  but  doth  not  diftolve  the 
earth  of  the  Tartar,  becaufe  that  earth  is  not  com¬ 
bined 
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bined  with  the  faline  part,  and  fo  being  only  fuf- 
pended  in  the  liquor  remains  on  the  filter. 

The  faline  parts  of  the  Tartar,  though  they  are 
now  feparated  from  the  grofs  earth  with  which  they 
were  mixed,  are  not  yet  perfectly  pure.  I  hefe 
firft  Cryftals  of  Tartar  have  a  difagreeable  rufièt 
colour,  and  are  not  tranfparent  :  this  is  owing  to 
their  being  coated  over,  as  it  were,  with  a  fatty  mat¬ 
ter,  which  alfo  is  foreign  to  their  nature,  and  may 
be  feparated  from  them  without  decompofing  them 
in  the  lead. 

The  Cryftals  of  Tartar  are  but  feldom  perfectly 
depurated  in  Chymical  Laboratories  ;  becaufe  the 
operation  doth  not  ufually  fucceed  well  on  fmall 
quantities  :  but  there  are  manufactories  which  do  it 
by  the  great,  and  fupply  the  Chymifts,  as  well  as 
the  feveral  tradefmen,  with  very  fine  and  very  pure 
Cryftals  of  Tartar.  Thefe  manufactories  are  chiefly 
fet  up  in  the  neighbourhood  of  Montpellier.  Mr. 
Fifes,  a  celebrated  Profefibr  of  Medicine,  hath  in 
the  Memoirs  of  the  Academy  for  1725  defcribed 
the  operation  as  performed  in  one  of  thefe  works. 
He  tells  us  that  having  feparated  the  earthy  part 
from  the  Cryftals  of  Tartar,  by  boiling  and  filter¬ 
ing,  they  diffolve  them  again,  and  boil  them  in  large 
caldrons,  mixed  with  a  white  faponaceous  earth, 
which  cleanfes  and  whitens  them  to  perfection. 

The  faponaceous  earth  is  found  near  the  works  ; 
but  it  is  not  the  only  one  that  may  be  employed  for 
this  purpofe,  fince,  as  Mr.  Fifes  obferved,  they 
have  fucceftively  made  ufe  of  feveral  different  earths 
in  that  very  work,  and  that  the  earth  they  now  ufe 
hath  not  been  long  employed.  There  is  reafon  to 
think  that  moft  faponaceous  earths  might  anfwer  the 
purpofe  of  refining  Cryftal  of  Tartar  :  but  one  ne- 
ceffary  condition  is  that  they  be  altogether  indiffoluble 
by  Cryftal  of  Tartar,  which  being  acid  diffolves 
many  forts  of  earth  ;  for,  if  they  had  not  this  qua- 
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lity,  they  would  form  a  Neutral  Salt  with  the  fa- 
line  part  of  the  Tartar,  the  nature  of  which  they 
would  intirely  change,  and  convert  it  into  foluble 
Tartar,  as  will  appear  by  the  experiments  that 
follow. 


C  H  A  P.  IV* 

Crystal  of  Tartar  combined  with  several 

SUBSTANCES, 

■Jrr-.  «-»  e  r  -  ?  ' 


PROCESS  I. 

Cryftal  of  Tartar  combined  with  Abforhent  Earths . 

Soluble  Tartars. 

IPI  O  1  L  an  Abforbent  Earth,  fuch  as  Chalk, 
|jJ  in  a  pan  with  water  ;  and,  when  you  perceive 
the  Earth  thoroughly  divided  and  equally  diftributed 
through  the  water,  throw  into  the  pan,  from  time  to 
time,  fome  pulverized  Cryftal  of  Tartar,  which 
will  excite  a  cônfiderable  efferveicence.  Continue 
thefe  projections,  till  you  obferve  no  effervefcence 
excited  thereby.  All  the  Abforbent  Earth,  which 
obfcured  the  tranfparency  of  the  water,  and  gave  it 
an  opaque  white  colour,  will  gradually  difappear 
as  the  Cryftal  of  Tartar  combines  with  it  ;  and 
when  the  combination  is  perfected,  the  liquor  will 
be  clear  and  limpid.  Then  filter  it,  and  there  will 
be  left  on  the  filter  but  a  very  fmall  quantity  of 
Earth.  Evaporate  all  the  filtered  liquor  with  a  gen¬ 
tle  heat  -,  and  then  fet  it  in  a  cool  place  to  fhoot. 
Cryftals  will  form  therein,  having  the  figure  of  fiat 
quadrangular  prifms,  with  almoft  always  one,  fome- 
times  two,  of  the  angles  of  the  prifm  lhaved  down, 

as 
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as  it  were  ;  and  then  the  furfaces  at  each  end  are  ob¬ 
lique  anfwering  to  thofe  deprefted  angles.  Thefe 
cry  fiais  are  a  Neutral  Salt  which  readily  diflolves  in 
waters  a  true  Soluble  Tartar . 

OBSERVATIONS. 

Crystal  of  Tartar  is  a  faline  fubftance  of  a 
fingular  nature.  Though  it  cryftallizes  like  a 
Neutral  Salt,  yet  it  is  not  one  :  it  hath  only  the  form 
of  one;  its  principal  properties  being  thofe  of 
an  Acid.  Neverchelefs  it  is  not  a  pure  Acid;  for 
it  is  united  with  a  certain  quantity  of  Oil  and  of 
earth,  which  give  it  the  property  of  cryftallizing, 
and  is  fcarce  diftolvable  in  water.  It  is  a  middle 
fubftance  between  an  Acid  and  a  Neutral  Salt.  It 
is  an  Acid  half-neutralized  ;  on  which  account  it  is 
capable  of  a&ing  like  an  Acid  on  all  fubftances 
foluble  by  Acids,  and  fo  of  being  converted  into  a 
perfe&ly  Neutral  Salt  by  combining  with  them  to 
the  point  of  faturation. 

^  In  the  experiments  made  to  neutralize  Cryftal  of 
I  artar.  Fixed  Alkaline  Salts  alone  were  formerly 
ufed.  MefT.  Duhamel  and  Grofte  were  the  firft  who 
difeoveredthat  Abforbent  Earths  might  be  fubftituted 
for  Alkalis,  and  would  produce  nearly  the  fame  effeds 
on  Cryftal  of  T artar.  The  experiments  made  by  thefe 
two  Academicians  in  conjunction  are  circumftantial- 
ly  related  in  two  curious  Memoirs  on  this  fubjedt, 
given  in  by  them  jointly,  and  printed  with  thofe  of 
the  Academy  for  1 732  and  1733.  From  thefe 
Memoirs  we  took  the  procefs  here  given,  and  fhall 
alfo  borrow  from  thence  moft  of  the  remarks  we  are 
now  going  to  make. 

Stone-lime  holds,  as  it  were,  the  middle  place  be¬ 
tween  mere  Abforbent  Earths  and  Fixed  Alkalis. 
Now,  feeing  Cryftal  of  Tartar  may  be  converted 
into  a  Neutral  Salt  by  either  of  thefe  two  fubftances, 
it  follows  that  lime  ought  to  produce  the  fame  effedl 
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upon  it.  Accordingly  Meffi  Duhamel  and  Groffe 
found  it  to  be  fo  upon  criai  ;  having  formed,  with 
Lac  Calcis  and  Cryftal  of  Tartar,  a  Neutral  Salt 
perfedtly  like  that  which  refaits  from  the  union  of 
that  faline  matter  with  Chalk.  Cremor  calcis ,  or 
that  falino- terrene  pellicle  which  forms  on  lime-wa¬ 
ter,  produced  the  fame  effedt  :  but,  what  is  moft 
lingular  is,  that  lime-water  itfelf,  though  it  be  clear 
and  limpid,  and  confequently  doth  not  feem  to  con¬ 
tain  any  earthy  particles,  produced  neverthelefs  a 
great  effervefcence  with  Cryftal  of  Tartar,  and  neu¬ 
tralized  it  as  perfedtly  as  Cremor  calcis ,  or  water 
ever  fo  much  impregnated  with  Chalk.  This  arifes 
from  hence  that  a  great  quantity  of  the  falino- ter¬ 
rene  matter,  which  forms  the  Cremor  calcis ,  is  diflolved 
in  the  lime-water. 

Though  lime-water  neutralizes  Cryftal  of  Tar¬ 
tar  as  perfectly  as  Chalk  does,  and  though  the 
Cryftals  of  Soluble  Tartar,  or  Neutralized  Tartar, 
thereby  produced,  be  like  thofe  which  have  Chalk 
for  their  bafis,  yet  Meft.  Duhamel  and  Grofle  ob- 
ferved  fame  differences  worthy  of  notice  between 
the  phenomena  accompanying  the  produdtion  of 
thefe  two  Neutral  Salts,  which  refemble  each  other 
fo  much  that  they  feem  but  one  and  the  fame  fpecies 
of  Salt.  The  principal  difference  confifts  in  this, 
that  the  water  containing  the  Tartar  neutralized  by 
Chalk  is  very  limpid,  and  leaves  but  a  very  Imall 
quantity  of  earth  on  the  filter  -,  whereas  the  lime- 
water  with  which  Tartar  is  neutralized  leaves  on  the 
filter  a  confiderable  quantity  of  earth. 

This  muff:  appear  the  more  farprifing  that  the 
water  replete  with  Chalk  was,  before  its  union  with 
the  Cryftal  of  Tartar,  turbid  and  opaque  ;  whereas 
the  lime-water  was  clear  and  limpid  at  the  firft. 
MefT.  Duhamel  and  Grofffe  fufpedt  this  to  arife  from 
hence,  that  the  effervefcence  excited,  while  the  Cryf¬ 
tal  of  Tartar  diffolves  the  matter  contained  in 

lime- 
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lime-water,  is  greater  than  that  which  is  produced 
by  its  union  with  Chalk  fufpended  in  water. 

“  If  we  confider,  fay  they,  that  in  a  great  effer- 
“  vefcence  a  considerable  quantity  of  the  acid 
“  Spirit  is  evaporated,  we  Shall  eafily  perceive,  that, 
“  the  more  of  that  Spirit  efcapes,  the  more  of  the 
“  earth  of  the  Tartar  will  be  precipitated.  Now, 
“  as  the  effervefcence  with  lime-water  is  more  confi- 
<c  derable,  and  as  there  is  lefs  alkaline  earth  to 
“  check,  as  it  were,  and  reftrain  the  Acid,  than  in 
“  the  experiment  with  Chalk,  a  greater  quantity  of 
the  acid  Spirit  may  efcape  ;  which  being  entirely 
“  loft  will  caufe  more  earth  to  precipitate  in 
‘c  this  cafe  than  in  the  other,  where  the  Acid  is  at 
“  once  attra&ed  by  a  great  deal  of  alkaline  earth  : 
“  and  accordingly  this  was  the  reafon  that  our  Tar- 
“  tar  diftolved  by  Chalk  depofited,  in  cryftallizing, 
u  a  grey  earth,  which  was  fcarce  perceivable  in  the 
“  experiment  made  with  lime-water. 

cc  Yet  perhaps,  fay  they,  an  Acid,  which  we 
“  fufpedt  to  be  contained  in  lime,  may  have  partly 
“  occafioned  the  precipitation  of  this  earth.5’  The 
exiftence  of  this  Acid,  which  thefe  gentlemen  at 
that  time  only  fufpedted,  hath  been  fince  demonftrated 
by  feveral  experiments,  and  particularly  by  thofe 
which  Mr.  Malouin  hath  published.  This  Acid  is 
the  Vitriolic,  which  in  combination  with  fome  of 
the  earth  of  the  lime  forms  a  fort  of  Selenitic  Salt  ; 
which  adds  greatly  to  the  probability  of  MeST.  Du¬ 
hamel  and  GroSTe’s  laft  conjedture.  I  Shall  now 
explain  how  I  conceive  the  Vitriolic  Acid  in  lime 
may  occafion  the  copious  precipitate  which  falls  in 
lime  water,  when  Cryftal  of  Tartar  is  neutralized 
by  it. 

The  quantity  of  Vitriolic  Acid  contained  in 
lime  is  very  inconfiderable  ;  fo  that  to  con¬ 
vert  it  into  a  Neutral  Salt  requires  its  intimate  union 
with  a  very  fmall  quantity  of  the  earthy  and  abfor- 
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bent  parts.  Hence  it  comes  to  pafs,  that,  When 
water  is  poured  upon  Quick-lime,  in  order  to  make 
Lime-water,  it  in  iome  fort  divides  the  lime  into 
two  parts.  All  the  particles  of  Abforbent  Earth, 
which  had  not  contra&ed  an  union  with  the  Acid, 
are  at  firft  barely  fufpended  in  the  liquor,  the  tranf- 
parency  of  which  they  deftroy,  giving  it  an  opaque 
white  colour  ;  and  this  is  what  makes  the  Lac  calcis  : 
but  they  loon  feparate  from  it,  and  fall  to  the  bottom, 
in  the  form  of  a  precipitate  ;  becaufe  they  are  not 
foluble  in  water.  By  this  precipitation  the  liquor 
becomes  limpid,  and  remains  impregnated  only 
with  fuch  of  the  earthy  parts  as  are  united  with  the 
Vitriolic  Acid,  in  the  form  of  a  kind  of  Neutral 
Salt,  and  have  by  that  union  acquired  fallibility. 
But  as  the  Vitriolic  Acid  found  many  more  Abfor¬ 
bent  parts  in  the  lime  than  were  neceifary  to  neu¬ 
tralize  it,  it  in  a  manner  over-dofed  itfelf  with 
earthy  parts,  and  thereby  exceeded  the  bounds  of 
a  periedl  neutrality. 

On  the  other  hand,  it  hath  been  fhewn  that  Cryf- 
tal  of  T artar  is  an  imperfed  Neutral  Salt.  Now  thefe 
two  Salts,  which  are  neither  of  them  perfectly  Neu¬ 
tral,  differ  from  a  perfedtly  Neutral  Salt  by  properties 
diredtly  oppofite  to  each  other;  feeing  the  Selenitic 
matter  in  Lime  exceeds  in  its  abforbent  or  alkaline 
quality,  and  Cryftal  of  Tartar  exceeds,  on  the  con¬ 
trary,  in  acidity, 

VVhat  mu  ft  be  the  confeqtience,  therefore,  of 
mixing  thefe  two  faline  matters  together  ?  The 
fame  as  when  an  Acid  is  mixed  with  a  Fixed  Alka¬ 
li  ;  that  is,  the  Salt  which  exceeds  in  acidity  will 
combine  with  the  fuper- abundant  alkaline  earth  of 
the  Selenitic  Salt;  fo  that  thefe  two  faline  matters 
will  both  become  perfectly  Neutral  Salts.  Yet  thefe 
two  Neutral  Salts  have  not  the  fame  degree  of  folu- 
bility  in  water.  The  neutralized  Cryftal  of  Tartar 
diffolves  very  readily  in  water,  and  is  for  that  reafon 

called 
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called  Soluble  Tartar  :  the  Selenitic  Salt,  on  the  con¬ 
trary,  is  hardly  diffolvable  in  it  at  all.  Now  the  rule  is, 
when  two  Salts  of  this  nature  meet  together,  that 
which  is  the  molt  foluble  always  remains  united  with 
the  water,  exclufive  of  the  other,  which  is  forced 
to  precipitate.  T.  his  I  imagine  to  be  what  happens 
in  the  prefent  cafe  -,  and  the  precipitate  which  we 
fee  fall,  in  the  lime-water  employed  to  neutralize 
Cryftal  of  Tartar,  feems  to  me  to  be  no  other  than 
the  Selenitic  Salt  of  the  Lime  ;  which,  being  lefs 
foluble  than  the  neutralized  Tartar,  gives  place  to 
it,  and  feparates  from  the  liquor. 

Indeed  we  cannot,  in  my  opinion,  account  for 
the  precipitate  under  confideration,  any  other  way 
than  by  fuppofing  it  to  be  a  portion  either  of  the 
earth  of  the  Cryftal  of  T artar,  or  a  portion  of  the 
Lime.  Now,  either  of  thefe  earths  may  be  diffolved 
by  Acids  -,  whereas  the  precipitate  in  queftion,  ac¬ 
cording  to  the  obfervations  of  Me  ft.  Duhamel  and 
GroflC  >s  not  f° :  ap-d  this  ought  to  be  the  cafe,  if 
the  precipitate  be  nothing  but  the  Selenitic  Salt  of 
the  Lime,  which  being  a  Neutralized  Salt,  partly 
conftituted  by  the  moft  powerful  of  all  the  Acids, 
muft  be  unalterable  by  any  Acid  whatever. 

Meff.  Duhamel  and  Groffe  made  a  great  many 
experiments  on  the  combinations  of  Cryftal  of  Tar¬ 
tar  with  different  forts  of  earths.  The  refait  of 
the  whole  is,  that  there  are  fome  earths  which  this 
Acid  diffolves,  and  which  contrat  fuch  an  union 
with  Cryftal  of  Tartar,  that  they  not  only  change 
its  external  charadter,  that  is,  its  tendency  to  cryf- 
tallize,  and  its  indiffolublenefs  in  cold  water,  but 
alfo  entirely  alter  its  tafte  and  other  qualities.  In  a 
word,  thofe  earths  produce  on  this  Salt  all  the  effects 
of  alkaline  Salts.  Thefe  earths  are  fuch  as  are  call¬ 
ed  Abforbent  Earths  ;  ftone-lime,  animal-lime, 
cretaceous  earths,  a  portion  of  calcined  gypfam, 
and  of  potalh  ;  in  Short,  all  Inch  as  diftilled  vine- 
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gar  is  capable  of  diflblving  :  this  is  the  mark  by 
which  thofe  earths,  which  are  qualified  to  neutralize 
Cryftal  of  Tartar  and  to  render  itfoluble,  may  be 
diftinguifhed. 

Mefif.  Duhamel  and  GrofTe  found  alfo  upon 
trial  that  there  are  other  earths,  on  the  contrary, 
which  are,  in  a  manner,  inaccefiible  to  the  Acid 
of  Cryftal  of  Tartar  -,  that  they  take  up,  indeed, 
the  grofieft  and  redundant  Oil  of  the  Tartar,  but 
without  affeCting  its  faline  part  at  all  :  and  if  thefe 
earths  are  ever  obferved  to  form  any  union  with 
the  Cryftals  of  Tartar,  as  happens  in  the  refining 
houfes  near  Montpellier,  that  union  is  only  fuper- 
ficial,  not  intimate;  and  therefore  it  alters  none  of 
the  characters  of  the  Salt,  Among  thefe  earths 
are  the  clayey,  bolar,  fandy  earths,  and  others  of 
that  kind.  Hence  Mefif.  Duhamel  an^  Grofle  con¬ 
clude  that  thefe  are  the  earths  which  ought  to  be 
employed  in  the  purification  and  whitening  of  Cryf¬ 
tal  of  Tartar.  Vinegar  is  here  alfo  the  teft  by 
which  it  may  be  known  whether  an  earth  intended 
for  this  purpofe  be  fit  for  it  :  for  you  may  be  fure 
that  it  will  form  no  union  with  Cryftal  of  Tar¬ 
tar,  ft  the  Acid  of  Vinegar  be  incapable  of  dift 
folving  it. 


PROCESS  II. 

Cryftal  of  Tartar  combined  with  Fixed  Alkalis.  The 
Vegetable  Salt.  Saigne  tie's  Salt,  The  decompofttion 
of  Soluble  Tartars. 

IN  eight  parts  of  water  diftblve  one  part  of  a  very 
pure  alkaline  Salt,  perfe&ly  freed  from  the 
phlogifton  by  calcination.  Heat  this  lixivium  in  a 
firone  pan  fet  on  a  fand-bath,  and  from  time  to 
time  throw  into  it  a  little  powdered  Cream  or  Cryf¬ 
tal 
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tal  of  Tartar.  Each  projection  will  excite  a  great 
effervefcence,  attended  with  many  bubbles,  which 
will  rife  to  a  confiderable  heighth  one  over  the  other. 
Stir  the  liquor  when  the  effervefcence  ceafes,  and 

you  will  fee  it  begin  again.  , 

When  no  effervefcence  appears  upon  ltirring  the 

liquor,  add  a  little  more  Cream  of  Tartar,  and  the 
fame  phenomena  will  be  renewed.  Go  on  thus  till 
you  have  obtained  the  point  of  perfeft  faturation. 

Then  filter  your  liquor.  If  the  Alkali  you  made 
ufe  of  was  the  Salt  of  Soda,  evaporate  your  li¬ 
quor  quickly  to  a  pellicle,  and  there  will  fhoot  in 
it  cryftals  of  nine  fides  refembling  a  coffin  -,  the 
bottom  part  thereof  being  concave,  and  {freaked 
with  a  o-reat  many  parallel  lines  -,  and  this  is  Saig- 
nette's  Salt.  If  you  have  employed  any  other  Al¬ 
kali  but  Soda,  or  the  bafis  of  Sea-Salt,  evaporate 
your  liquor  {lowly  to  the  confiftence  of  a  fyrup  : 
let  it  {land  quiet,  and  there  will  form  in  it  cryftals 
having  the  figure  of  flatted  parallelopipeds  ;  and  this 
is  th  ^Vegetable  Salt ,  or  fartarizsd  Tartar. 

OBSERVATIONS. 

Seeing  pure  Abforbent  Earths  are  capable  of 
neutralizing  Cryftal  of  Tartar,  and  converting  it 
into  Soluble  Tartar,  there  is  frill  more  reafon  to 
expedf  that  Fixed  Alkalis  fhould  poiiefs  the  fame 
property,  as  they  have  a  much  greater  affinity  with 
Acids  :  and  accordingly  Cryftal  of  Tartar  always 
forms,  with  every  fpecies  of  thefe  faits,  a  Neutral 
Salt  which  is  a  Soluble  Tartar. 

A  Soluble  Tartar,  formed  by  the  union  of  Cryftal 
of  Tartar  with  Tartar  converted  into  an  Alkali 
by  fire,  hath  been  long  ufed  in  medicine  as  a  gen¬ 
tle  faponaceous  purgative,  known  by  the  names 
of  Tartarized  Tartar,  or  the  Vegetable  Salt.  But 

the  Soluble  Tartar,  prepared  by  combining  Cryftal 

of 
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of  Tartar  with  the  Alkali  of  Soda,  which,  as  we 
Remarked  before,  is  analogous  to  the  bafis  of  Sea- 
fait  and  different  from  all  other  Alkalis,  was  not  :i 
well  known  to  Chy miffs  till  the  year  1731,  when 
M.  Boulduc  publilhed  the  preparation  in  a  Memoir 
printed  with  the  Academy’s  collection  for  that  year*. 

Not  but  that  it  was  very  much  ufed  before  that 
time  :  for  it  had  been  for  feveral  years  in  high  re¬ 
putation,  and  prefcribed  inftead  of  Tartarized  Tar¬ 
tar,  which  became  almoft  quite  negleCted.  But 
M.  Saignette,  a  Phyfician  of  Rochelle,  who  was 
the  firft  inventor  and  vender  of  this  Salt,  did  not 
publifh  the  preparation  of  it,  which  he  kept  as  a 
fecret  :  and  this  probably  contributed  not  a  little 
to  that  great  efteem  which  this  medicine  had  ac¬ 
quired  ;  for  men  are  naturally  inclined  to  put  a 
much  greater  value  on  fecrets,  than  on  what  is  uni- 
verially  known.  He  gave  it  the  name  of  Sal  Poly - 
chreftum  \  and  the  publick  called  it  alfo  Saignette* $ 
Salt ,  and  Rochelle  Salt .  Since  the  difcoveries  of  M. 
Geoffroy  and  M.  Boulduc  were  publifhed,  the  me¬ 
thod  of  preparing  this  Salt  hath  been  no  fecret  :  it 
was  defcribed  in  Difpenfatories,  and  every  Apothe¬ 
cary  hath  made  it  ever  fince. 

Saignette’s  Salt,  as  well  as  every  other  Soluble 
Tartar,  melts  when  laid  on  live  coals,  boils  up, 
emits  fmoke,  and  leaves  a  black  charred  matter 
behind.  This  refemblance  of  Saignette’s  Salt  to 
Tartarized  Tartar,  joined  to  the  fmell  of  the  va¬ 
pour  which  exhaled  in  burning  it,  and  which  is  the 
fame  with  that  of  Tartar,  were  the  firft  notices 
that  led  M.  Boulduc  to  fuppofe  this  Salt  to  be  a 
Soluble  Tartar.  On  examining  the  alkaline  coal 
produced  by  the  calcination,  and  comparing  it  with 

*  It  could  not  be  any  longer  concealed  ;  for  M.  Geoffroy 
having  made  fome  experiments  on  the  fame  fubjeft,  without 
knowing  any  thing  of  what  M.  Boulduc  had  done,  likewife 
difccvcred  it.  See  the  Hiftory  of  the  Academy  for  1731,  p.  39. 

that 
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that  left  by  Tartarized  Tartar,  he  perceived  there 
was  fome  difference  between  them.  At  laft  his 
friend,  M.  Groffe,  having  advifed  him,  as  he  tells 
us  in  his  Memoir,  to  combine  Cryftal  of  Tartar 
with  the  Salt  of  Soda,  and  to  examine  the  new 
Salt  that  would  refult  from  their  union,  M.  Boul- 
duc  immediately  fufpe&ed  that  it  muff:  produce  a 
fpecies  of  Soluble  Tartar,  which  might  poffibly 
prove  to  be  the  Salt  in  queftion.  Nor  was  he 
miftaken  in  his  conjecture  :  for  with  thefe  two  faline 
fubftances  he  actually  compofed  a  Salt  perfectly  like 
Saignette’s. 

Under  the  head  of  Borax  we  remarked  that  it 
contains  an  Alkali  like  the  bafis  of  Sea-falt.  This 
Alkali  is  not  perfe&ly  neutralized  by  the  quieting 
Salt  which  is  alfo  contained  in  Borax  :  for  its  alka¬ 
line  properties  are  fo  perceptible  as  to  have  led  fome 
Chymifts  to  think  that  Borax  was  only  an  Alkali  of 
a  particular  kind.  This  induced  M.  le  Fevre,  a 
Phyfician  at  Uzes,  and  one  of  the  Academy’s  cor- 
refpondents,  to  combine  Cryftal  of  Tartar  with 
Borax,  and  to  examine  the  refult.  He  communi¬ 
cated  to  the  Academy  his  experiments  on  this  fub- 
jedt  -,  by  which  he  found  that  the  combination  of 
thefe  two  faline  matters  forms  a  Soluble  Tartar,  but 
greatly  different  from  Saignette’s  Salt  ;  efpecially  in 
that  it  doth  not  cryftallize,  but  remains  in  the  form 
of  a  gummy  matter,  and  retains  all  the  Acidity 
natural  to  pure  Cream  or  Cryftal  of  Tartar  :  a  cir- 
cumftance  which  is  very  remarkable. 

Mr.  Lemery  had  the  curiofity  to  repeat  M.  le 
Fevre’s  experiment,  and  found  that  this  lingular 
Soluble  Tartar  had  the  properties  aferibed  to  it  by 
the  inventor.  The  procefs  he  recommends  for  mak¬ 
ing  the  experiment  with  fuccefs  is  as  follows  : 

«  Take  four  ounces  of  Cryftal  of  Tartar  finely 
“  pulverized,  and  two  ounces  of  Borax  carefully 
<c  powdered,  and  put  thefe  two  Salts  into  a  flint- 

2  <c  gla& 
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“  glafs  body.  Four  on  them  two  ounces  of  water', 
“  and  fet  the  cucurbite  in  a  fand-bath.  Warm  it 
“  with  a  gentle  fire,  and  then  increafe  the  heat  fo 
as  to  make  the  hquor  boil  for  a  quarter  of  an 
“  hour;  which  will  produce  a  perfeft  diffolution  of 
“  the  Cream  of  Tartar  and  Borax.  After  the  dif- 
“  folution  of  thefe  two  Salts  united  together,  the 
“  liquor  will  remain  clear  and  limpid,  though  the 
“  boiling  hath  diffipated  a  good  deal  of  it.  If  the 
“  liquor  be  ftill  further  evaporated,  the  remainder 
“  will  have  the  confidence  of  Honey,  or  Tur- 
“  pentine  :  and,  if  the  evaporation  be  carried  ftill 
“  farther  with  a  gentle  heat,  the  matter  remaining 
“  will  in  colour  refemble  the  gum  of  a  plumb-tree^ 
“  and  yield  to  preffure  as  that  does  ;  and,  if  it  be 

expo  fed  to  the  air  in  a  damp  place,  it  will  grow 
“  moift  and  run,  almoft  like  Salt  of  Tartar  a 
new  and  Angular  property,  which  belongs  neither 
to  Borax  nor  to  Cryftal  of  Tartar,  when  they  are 
not  combined  together. 

All  Soluble  Tartars  are  eafily  decompounded,  by 
means  of  a  certain  degree  of  heat.  They  yield  in 
diftillation  the  fame  principles  ae  Tartar  ;  and  the 
Alkali  that  remains,  when  they  are  perfectly  cal¬ 
cined,  confifts  of  that  which  the  1  artar  naturally 
affords,  and  of  the  alkaline  matter  with  which  it 
was  converted  into  a  Neutral  Salt. 

Thefe  Neutral  Salts,  refulting  from  the  union  of 
Cryftal  of  Tartar  with  any  alkaline  matter,  are 
alfo  decompounded  by  Acids,  even  by  Vinegar, 
which  neverthelefs  is  an  Oily  Vegetable  Acid,  and 
confequently  of  the  fame  kind  with  Cryftal  of  Tar¬ 
tar.  The  reafon  of  this  is  that  the  Acid  of  Vine¬ 
gar,  though  blunted  by  much  phlegm  and  oil,  muft 
be  con  fide  i  ed  as  a  free  and  pure  Acid,  when  com¬ 
pared  with  Cryftal  of  Tartar  ;  which  is  ftill  more 
embaraffed  with  heterogeneous  matters,  fo  as  to  be 
a  femi- neutral  Salt. 


When 
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When  Soluble  Tartar  is  decompounded  by  an 
Acid,  the  Cryftal  of  Tartar,  which  helped  to  con- 
ftitute  the  Neutral  Salt,  is  then  wholly  recovered. 
This  faline  matter,  being  feparated  from  that  which 
rendered  it  foluble  in  water,  ceafes  now  to  be  fo, 
and  for  that  reafon  precipitates  to  the  bottom  of  the 
liquor. 

The  Neutral  Salts,  refulting  from  the  decompofi- 
tion  of  Soluble  Tartar  by  an  Acid,  differ  according 
to  the  Acid  made  ufe  of.  From  Saignette’s  Salt  de¬ 
compounded  by  the  Vitriolic  Acid  Mr.  Boulduc  ob¬ 
tained  a  true  Galuber’s  Salt,  and  a  precipitate  of 
Cryftal  of  Tartar:  and  this  he  juftly  adduces  as  a 
demonftrative  proof  that  Saignette’s  Salt  is  no  other 
than  Cryftal  of  Tartar  neutralized  by  a  Fixed  Al¬ 
kali  analogous  to  the  bafts  of  Sea-falt. 

Though  all  Soluble  Tartars  may  be  decompounded 
by  Acids,  as  hath  juft  been  faid,  yet  they  do  not 
all  forfake  their  bales  with  equal  facility.  Meff.  Du¬ 
hamel  and  Groffe  found  that,  in  this  refpedt,  they 
obferve  the  following  order,  beginning  with  thofe 
which  afford  the  readieft  and  moft  copious  preci¬ 
pitate  :  viz.  Soluble  Tartar  made  1.  with  Potafh;  2. 
with  Chalk;  3.  with  uncalcined  Oifter-fhells  ;  4. 
with  Stone-Lime;  5.  with  calcined  Oifter-fhells  ; 
6.  with  Salt  of  Tartar  ;  7.  with  Salt  of  Soda  ;  8. 
and  laftly,  Tartar  made  foluble  with  Borax  is  not 
precipitated  by  diftilled  Vinegar. 

It  is  not  eafy  to  account  for  this  difference  between 
Soluble  Tartars.  If  the  Salt  of  Soda  were  more 
alkaline  than  Salt  of  Tartar,  and  Borax  more  al¬ 
kaline  than  the  Salt  of  Soda,  it  might  be  conjec¬ 
tured  that  the  more  alkaline  the  matters  are  with 
which  Cryftal  of  Tartar  is  neutralized,  the  clofer 
is  the  union  it  contrats  with  them  ;  fince  it  is  plain 
from  what  hath  been  faid  on  this  fubjedt,  that 
though  Soluble  Tartars,  which  have  for  their  bafis 
Abforbent  Earths  only,  not  converted  into  Lime, 
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are  more  eafily  decompounded  than  thofe  which  are 
rendered  foluble  by  Limes  ;  and  thefe  again  more 
eafily  than  thofe  which  have  a  Fixed  A  lkali  for  their 
bafis.  But,  on  the  contrary,  the  Salt  of  Soda  is 
lefs  alkaline  than  Salt  of  Tartar,  and  Borax  ftill 
lefs  than  the  Salt  of  Soda. 


P  R  O  C  E  S  S  III. 

Cryftal  of  Tartar  combined  with  Iron.  Chalybeated 
Tartar .  Tincture  of  Steel  with  Tartar .  Soluble 
Chalybeated  Tartar. 

MI  X  four  ounces  of  Iron  in  filings  with  one 
pound  of  white  Tartar  finely  pulverized. 
Boil  the  mixture  in  about  twelve  times  as  much  wa¬ 
ter  as  you  took  of  Tartar.  When  the  faline  part 
of  the  Tartar  is  difiblved,  filter  the  liquor  boiling- 
hot  through  a  flannel  bag,  and  then  fet  it  in  a  cool 
place.  In  a  very  little  time  cryftals  of  a  ruflTet 
colour  will  fhoot  therein.  Decant  the  liquor  from 
thefe  cryftals  ♦,  evaporate  it  to  a  pellicle,  and  fet  it 
again  to  cryftaliize.  Go  on  in  this  manner  till  it 
will  fhoot  no  more.  Colleél  all  the  Salt  you  have 
thus  obtained,  and  keep  it  under  the  name  of  Chaly- 
Mated  Tartar. 

To  make  the  Tin&ure  of  Steel  with  Tartar, 
mix  together  fix  ounces  of  clean  Iron  filings  and 
one  pound  of  white  Tartar  in  powder.  Put  this 
mixture  into  a  large  iron  kettle,  and  pour  thereon 
as  much  rain-water  as  will  moiften  it.  Make  a 
pafte  of  this  matter,  and  leave  it  thus  in  a  mafs  for 
twenty  four  hours.  Then  pour  on  it  twelve  pounds 
of  rain-water,  and  boil  the  whole  for  twelve  hours 
at  leaft,  ftirring  the  mixture  frequently,  and  ad¬ 
ding  from  time  to  time  fome  hot  water,  to  fupply 
the  place  of  what  evaporates.  When  you  have 

thus 
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thus  boiled  the  liquor,  let  it  .Hand  quiet  for  fome 
time,  and  then  pour  it  off  from  the  fediment  at 
bottom.  Filter,  and  evaporate  to  the  confidence 
of  a  fyrup  ;  and  you  have  the  Impure  of  Mars 
with  Tartar.  T  he  Difpenfatories  generally  order  an 
ounce  of  rectified  Spirit  of  Wine  to  be  poured  on 
this  Tincture,  in  order  to  preferve  it,  and  to  keep  it 
from  growing  mouldy,  as  it  is  very  apt  to  do. 

Soluble  Chalybeate  à  Tartar  is  prepared  by  mixing 
four  ounces  .of  Tartarized  Tartar  with  one  pound 
cf  the  Tincture  of  Mars  with  Tartar,  and  eva¬ 
porating  them  together  in  an  iron  veffel  to  drynefs  ; 
alter  which  it  is  kep»t  in  a  well  flopped  phial  to 
prevent  its  growing  moiff  in  the  air. 

OBSERVATIONS. 

The  three  preparations  of  this  procefs  are  me¬ 
dicines  very  well  known  and  much  ufed.  There  is 
even  reafon  to  think  that  thole,  who  fir  ft  thought 
of  combining  Tartar  in  this  manner  with  Jron, 
had  it  in  their  view  to  prepare  compofitions  ufeful 
in  medicine,  rather  than  merely  to  produce  new 
combinations  for  the  improvement  of  Chymiftry. 
Indeed,  were  v/c  to  confider  only  the  account  here 
given  of  the  manner  in  which  thefe  three  comppfi- 
tions  are  made,  we  fhould  be  inclined  to  think 
Cryftal  of  Tartar  incapable  of  diffolving  Iron  fo 
thoroughly  and  radically,  that  from  the  union  of 
thefe  two  fubftances  a  Neutral  Metallic  Sait  fhould 
arife,  a  Tartar  neutralized  and  made  foluble  by 
Iron.  For  it  is  very  certain  that  the  firft  of  tilde 
preparations,  which  is  called  Chalybeated  Tartar, 
is  nothing  but  the  faline  part  of  Tartar  diffolved  by 
boiling  water,  and  then  precipitated  and  cryftallized 
along  with  particles  of  Iron  ;  that  are  reduced, 
at  moil,  into  a  ruft  or  a  crocus  only,  but  have 
contracted  no  union  with  the  Cryftal  of  Tartar, 
which  remains  as  Acid  and  as  indiffoluble  after  this 
Vol.  II.  U  pre- 
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preparation  as  before.  Accordingly  it  is  called  only 
Chaly beated  Tartar,  and  wot  Soluble  Chalybeated  Tar¬ 
tar  :  and,  as  this  latter  name  hath  been  given  only 
to  the  Tartarized  Tindture  of  Mars  compounded 
with  Tartarized  Tartar*,  that  is,  with  Tartar  ren¬ 
dered  foluble  by  a  Fixed  Alkali,  and  not  by  Iron  ; 
there  is  reafon  to  prefume,  that  the  Tindture  of 
Mars  alone  was  not  thought  worthy  of  being  called 
a  Soluble  Chalybeated  Tartar  ;  but  that  the  name 
importing  Tartar  rendered  foluble  by  Mars  belonged 
to  that  I  inclure  only  when  compounded  with  a  true 
Soluble  Tartar. 

It  is  neverthelefs  very  certain  that  the  Tindture  of 
Mars  made  with  Tartar  contains  a  true  Soluble 
Chalybeated  Tartar  *,  that  is,  a  Neutral  Salt  confut¬ 
ing  of  Cryftal  of  Tartar  united  with  Iron,  and  ren¬ 
dered  ioluble  by  that  union.  The  long  boiling 
neceffary  to  prepare  this  Tindture  gives  the  Acid  of 
Tartar  time  to  diffolve  the  Iron  radically,  and  to 
unite  very  clofely  therewith  :  but  this  is  not  the 
cafe  in  the  preparation  of  Chalybeated  Tartar;  to 
make  which  the  Tartar  is  boiled  in  water  only  as 
long  as  is  neceffary  for  the  diffolution  of  its  faline 
parts  ;  that  is,  about  a  quarter  or  half  an  hour  ;  in 
which  fpace  the  Acid  of  the  Tartar  can  fcarce  be¬ 
gin  to  adt  on  the  furface  of  the  Iron  :  for  Acids 
have  not  fo  quick  an  effedt  on  metals  as  on  Alkalis 
and  Abforbent  Earths.  Metallic  fubftances,  being 
vaftly  more  compadt,  are  not  near  fo  foon  diffolved 
by  Acids,  and  efpecially  by  Vegetable  Acids 
weakened  with  heterogeneous  matters,  as  the  Acid 
of  Tartar  is. 

I  thought  the  diffolution  of  Iron  by  Tartar  a 
point  of  fufficient  importance  to  deferve  a  little  more 
attention  than  hath  commonly  been  given  to  it  ; 
and  for  that  reafon  refolved  to  examine,  and  trace 
with  care,  the  phenomena  obfervable  in  this  opera¬ 
tion. 
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As  the  crude  Tartar,  employed  in  making  the 
T artarized  Tincture  of  Mars,  is  replete  with  many 
oily  and  earthy  parts,  which  cannot  but  obfcruct  the 
diflblution  of  the  Iron,  and  prevent  our  ieeing 
clearly  how  that  diffolution  is  carried  on,  I  thought 
it  better  to  make  ufe  of  Cream  or  Cryftals  of  Tar¬ 
tar,  which,  being  pure  and  freed  from  all  thofe  he¬ 
terogeneous  parts,  diffolve  in  boiling  water  without 
prejudicing  its  tranfparency. 

Î  therefore  pulverized  Cream  of  Tartar,  and  dif- 
folved  as  much  thereof  in  boiling  water  as  it  would 
take  up.  This  folution  I  poured  boiling  hot  into 
a  matrafs,  at  the  bottom  of  which  I  had  laid  fome 
fine  Iron  wire  cut  into  little  pieces.  I  fet  the  matrals 
in  a  fand-bath  *,  and  having  heated  it  fo  as  to  make 
the  liquor  boil,  I  obferved  that  the  inftant  before  it 
boiled  the  liquor  began  to  aft  very  perceptibly  upon 
the  Iron,  in  the  fame  manner  as  other  Acids  a£t 
upon  metallic  fubltances  -,  that  is,  there  appeared 
on  the  furfaces  of  the  little  bits  of  Iron  fmall  bub¬ 
bles,  which  immediately  role  to  the  furface  of  the 
liquor,  and  fucceeded  each  other  fo  fall,  that  they 
formed  lines  or  jets  feemingly  continued  from  the 
furface  of  the  Iron  to  the  furface  of  the  liquor, 
which  little  by  little  acquired  a  fmall  tinge  of  yel¬ 
low. 


When  the  liquor  was  heated  fo  as  to  boil,  the 
diffolutioft  Hill  went  on,  but  much  more  brifkly, 
and  the  liquor  acquired  a  deeper  colour.  After 
boiling  about  an  hour,  the  liquor,  which  at  firft 
was  very  clear,  became  turbid,  and  of  an  opaque 
white  -,  which  made  me  think  that  fome  of  the 
Cream  of  Tartar  diffolved  therein  began  to  pre¬ 
cipitate. 

I  let  the  whole  boil  fome  time  longer,  and  the 
white  precipitate  becoming  more  confiderable,  I  re- 
folved  to  filter  the  liquor,  which  paiïed  through 
clear  and  tinged,  with  a  greenifh  yellow.  There 
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remained  on  the  filter  a  whitifh  fediment,  which  1 
found  to  be  true  Cream  of  Tartar.  The  filtered 
liquor  tailed  much  like  a  folution  of  copperas.  I 
evaporated  it  in  a  glafs  bafon,  fet  it  in  a  fand-heat, 
but  no  pellicle  appeared  ;  which  made  me  conclude 
that  it  would  produce  no  cryftais  :  accordingly  hav¬ 
ing  taken  fome  of  it  out  of  the  bafon,  when  it  was 
confiderably  reduced  by  evaporation,  and  fet  it  in  a 
cool  place,  no  cryftais  fhot  in  it. 

1  he  reft  of  the  liquor  I  evaporated  to  drynefs  : 
it  left  a  blackifh  brown  refiduum,  which  had  the 
fame  tafle  with  the  liquor  before  evaporation,  but 
much  ft  ronger.  This  refiduum  melts  very  readily 
in  the  mouth,  without  leaving  on  the  tongue  the 
leaf!  gritty  particle.  Being  expofed  very  dry  to  the 
air,  it  grows  moift,  and  runs  into  a  liquor  in  a  very 
little  time.  It  diffolves  eafily  and  readily  in  a  very 
fmall  quantity  of  cold  water.  This  folution  being 
mixed  with  Fixed  Alkalis,  in  various  proportions, 
doth  not  grow  turbid,  or  drop  any  precipitate  -, 
but  with  a  decodlion  of  galls  it  makes  ink.  Acids 
give  it  a  much  clearer  colour,  and  at  firft  produce 
no  precipitation;  but,  in  a  quarter  of  an  hour, 
there  appears  a  precipitate  much  of  the  fame  colour 
with  the  folution.  This  precipitate  is  no  other  than 
Cream  of  Tartar,  tinged  of  a  rufiet  colour  by  the 
liquor,'  which  grows  turbid  and  a  little  whitifh  when 
the  precipitate  begins  to  form. 

Theft  experiments,  and  the  circumftances  at¬ 
tending  them,  will  not  allow  us  to  doubt  the  truth 
of  what  I  advanced  concerning  the  Tinéture  of 

•  Mars  made  with  Tartar  ;  viz.  that  it  is  nothing  but 
Cryftal  of  Tartar  by  which  Iron  is  difTolved,  and 
which  is  rendered  foluble  by  that  metal.  We  fee  at 

*  the  very  firft  that  Cryftal  of' *  Tartar  ads  upon  Iron, 
juft  as  other  Acids  do.  Indeed  this  metallic  folution 
is  not  precipitated  by  Alkalis  :  but  we  know  that 
Alkalis  po fiefs  the  property  of  diffolving  Iron, 
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efpecially  when  the  metal  is  previouüy  divided  by 
an  Acid  ;  fo  that  there  is  reafon  to  think  this  may 
be  the  cafe  when  an  Alkali  is  mixed  with  our  Solu¬ 
ble  Chalybeated  Tartar. 

As  this  Soluble  Tartar  is  a  faponaceous  and  oily 
Salt,  it  is  alfo  poiïible  that  it  may  be  diffolved  en¬ 
tirely  by  the  Alkali,  without  buffering  any  decom- 
pofition  ;  efpecially  as  Alkalis  decompound  Neutral 
Metallic  Salts  by  means  only  of  the  ftrônger  affinity 
which  they  have  with  the  Acids,  than  with  the  Me¬ 
tals,  of  which  thofe  Salts  are  compounded.  Now, 
as  our  Soluble  Chalybeated  Tartar  is  compounded 
of  that  Metal  which  the  Alkali  diffolves  with  the 
greateft  eafe,  and  of  that  Acid  with  which  it  hath 
the  lead  affinity  of  any,  it  is  very  poffible  that  it 
may  not  have  a  greater  affinity  with  the  Acid  than 
with  the  metallic  bafis  of  this  Salt,  and  fo  be  un- 
capable  of  decompounding  it.  However,  as  this 
Soluble  Chalybeated  Tartar  makes  a  black  liquor 
with  a  decobtion  of  Galls,  and  as  nothing  but  Iron, 
diffolved  by  an  Acid  hath  that  property,  it  may  be 
fafely  concluded  that  this  Salt  really  confiffs  of  iron 
diffolved  by  the  Acid  of  Tartar. 

The  precipitate  which  a  folution  of  this  Salt  lets 
fall,  on  the  addition  of  an  Acid,  is  another  proof 
that  it  conlifts  of  thefe  two  principles  :  for  this 
precipitate  can  be  no  other  than  the  Tartarous  Acid, 
which,  being  the  weakeft  ol  all  Acids,  is  feparated 
from  the  Iron  by  the  Acid  added  to  the  folution  ; 
which  Acid  unites  with  the  martial  bafis,  and  forms 
another  Neutral  Metallic  Salt,  according  to  the 
Acid  employed.  Laftly,  the  great  fbl ability  of 
the  defecated  refiduum  of  the  Tinbture  of  Mars 
made  with  Tartar  is  a  very  ftrongand  decinve  proof 
that  this  refduum  is  no  other  than  Iron  diffolved 
by  the  Acid  of  Tartar:  1er  what  elfe  can  it  be? 
Nothing  but  Iron  and  -Cryftal  of  Tartar  is  made 
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life  of  in  the  operation*,  and  neither  of  thefe  two 
fubftances  fingly  is  fo  fallible  as  this  new  body. 

We  know,  moreover,  that  Cryftal  of  Tartar, 
which  itfelf  is  indiffoluble,  forms  a  Soluble  Tar¬ 
tar  when  combined  with  pure  Abforbent  Earths, 
though  thefe  matters  be  ftill  more  indiffolvable  than 
it,  or  rather,  are  not  foluble  at  all.  Hence  it  is 
very  natural  to  conclude  that  our  refiduum  is  a 
Tartar  rendered  foluble  by  Iron.  This  Chaly- 
beated  Tartar  is  even  more  ioluble  than  any  other 
fort  of  Soluble  Tartar*,  for  it  very  readily  grows 
moi  ft  in  the  air,  and  runs  wholly  into  a  liquid  ;  on 
which  account  it  is  not  fufceptible  of  cryftallization. 

I  return  to  one  of  the  circumftances  attending  my 
experiment,  which  it  is  proper  1  fhould  account 
for  *,  though  I  have  hitherto  only  mentioned  it, 
without  more  particular  notice,  that  I  might  not 
break  the  connection  between  ïaéts  and  the  confe- 
qnences  refulting  from  them.  The  circumftance 
I  mean  is  the  precipitation  of  the  Cream  of  Tartar 
diffolved  in  the*  liquor,  which,  I  faid,  happens  when 
the  fall  ne  folutipn  hath  boiled  upon  the  Iron  about 
an  hour.  This  precipitation  of  the  Cream  of  Tar¬ 
tar  may  be  partly  occaftoned  by  the  evaporation  of 
the  water  in  which  it  is  diiTolved  :  for  the  water 
having  taken  up,  as  was  laid,  as  much  Cream  of 
Tartar  as  it  was  capable  of  diiTolving,  when  the 
quantity  of  water  comes  to  be  leffened,  a  propor¬ 
tional  quantity  of  Cream  of  Tartar  mull  precipi- 

to 

U  uV»,  * 

But  fome  other  caufe  mnft  a  To  contribute  to 
produce  this  precipitation  :  for,  as  I  boiled  my  li¬ 
quor  in  a  matrafs,  the  evaporation  of  the  liquor 
could  not  be  confiderable,  and  yet  the  precipitate 
was  very  copious.  Moreover,  I  replenifhed  the  ma¬ 
trafs  with  much  more  water  than  was  neceffary  to 
renia, ce  what  had  evaporated  ;  yet  I  could  not  re¬ 
did- 
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diflblve  the  precipitated  Cream  of  Tartar,  nor  even 
fenfibly  leflen  its  quantity. 

The  true  caufe  of  this  effeSt  I  take  to  be  as  fol¬ 
lows.  When  the  folution  of  Cream  of  Tartar 
hath  boiled  for  fome  time  upon  the  Iron,  and  dif- 
folved  a  certain  quantity  thereof,  a  proportional 
quantity  of  Soluble  Chalybeated  Tartar  is  formed. 
Now  as  this  Salt  is  much  more  foluble  in  water 
than  Cream  of  Tartar,  and  as  water  always  takes 
up  the  more  foluble  Saks,  preferably  to  the  lefs 
foluble,  it  is  not  iurprifing  that  Cream  of  Tartar, 
being  one  of  thofe  faline  fubftances  which  diflblve 
with  the  greateft  difficulty,  ffiould  on  this  occafion 
feparate  from  the  liquor,  and  precipitate  ;  yielding 
its  place  to  a  Salt  which  hath  a  much  greater  affinity 
with  water. 

Hence  it  appears  that  to  re* diflblve  the  Cream  of 
Tartar,  and  render  it  capable  of  continuing  to  dif- 
folve  the  Iron  as  efficacioufly  as  before,  it  is  not 
Efficient  that  frefh  water  be  added  ;  but  the  folution 
of  the  Soluble  Chalybeated  Tartar  already  formed 
mu  ft  be  entirely  decanted,  and  frefh  water  poured 
on  the  refidue  ;  and  then  this  water,  not  being  im¬ 
pregnated  with  any  Soluble  Chalybeated  Tartar, 
will  be  capable  of  re-difiolving  the  Cream  of  Tar¬ 
tar,  and  every  thing  will  go  on  as  at  the  beginning 
of  the  operation,  till  the  Cream  of  Tartar  come 
to  precipitate  again,  for  the  fame  reafon  as  before, 
and  make  a  repetition  of  the  fame  management 
neceflary.  The  liquor  is  far  from  being  faturated 
with  Soluble  Chalybeated  Tartar,  when  the  preci¬ 
pitation  of  the  Cream  of  Tartar  renders  it  neceflary 
to  decant  it  :  fo  that  the  water  muft  be  often  re¬ 
newed,  if  you  carry  the  operation  to  the  utmofl:  ; 
and  then  all  thefe  folutions  muft  be  added  together 
and  evaporated  either  to  drynefs,  if  you  defire  to 
have  the  Salt  in  a  dry  form,  or  to  any  other  degree 
you  think  proper, 
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This  method  I  followed  at  firft  :  but  as  it  is  ex¬ 
ceeding  long  and  tedious,  though  perhaps  the  b eft 
and  as  1  wanted  to  have  a  moderate  quantity 
of  Soluble  Chalybeated  Tartar,  with  lefs  trouble 
and  in  lefs  time,  if  poffible,  I  refolved  to  try  whe¬ 
ther  or  no  Cream  of  Tartar,  though  feparated  from 
the  liquor  and  undiffiolved,  were  hill  capable  of 
acting  on  the  Iron  with  fuch  efficacy  as  to  diffolve 
it.  I  there! ore  continued  to  boil  the  tartarous  folu- 
tioh  on  the  filings  of  Iron,  notwithftanding  the 
precipitation  of  the  Cream  of  Tartar,  taking  care 
only  to  add  freih  water  from  time  to  time,  as  di¬ 
rected  in  the  procefs  for  the  Tartarized  TinCture  of 
Mars,  to  replace  what  evaporated  ;  and  Ï  obferved 
that,  in'  fag,  the  Cream  of  Tartar,  though  not 
perfectly  diffiolved;  but  only  divided  and  agitated 
by  the  motion  of  boiling,  hill  continued  to  aCt  upon 
the  Iron  ;  fo  that  the  liquor,  after  boiling  feven  or 
eight  hours,  was  fo  impregnated  as  to  yield  by  eva¬ 
poration  a  reafonable  quantity,  in  bulk,  of  Salt  in  a 
dry  form. 


P  R  O  C  E  S  S  IV. 


Qryftai  of  ‘Tartar  combined  with  the  reguline  part  of 
Mimony .  Stibiated  or  Emetic  Tartar. 

JJU  L  V  E  R  I  Z  E  and  mix  together  equal  parts 
I”  of  the  Glafs  and  of  the  Liver  of  Antimony. 
Put  this  mixture,  with  the  fame  quantity  of  pul¬ 
verized  Cream  of  Tartar,  into  a  veffel  capable  of 
containing  as  much  water  as  will  difiblve  the  Cream 
of  1  artar.  Boil  the  whole  for  twelve  hours,  from 
time  to  time  adding  warm  water,  to  replace  what  is 
diffipated  by  evaporation.  Having  thus  boiled  your 
liquor,  filter  it  while  boiling  hot  ;  evaporate  to  dry- 
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nds  -,  and  you  will  have  a  faline  matter  which  is 
Emetic  T artar . 

OBSERVATIONS . 

The  Glafs  and  Liver  of  Antimony  are  no  other, 
as  was  faid  in  its  place,  than  the  metallic  earth  ot 
Antimony  feparated  from  the  redundant  Sulphur  of 
that  mineral  ;  but  ftill  retaining  fuch  a  quantity  ot 
phlogifton  as  to  pofiefs,  excepting  its  metalline 
colour,  nearly  the  fame  properties  with  Regulus  of 
Antimony,  and  efpecially  its  Emetic  quality,  and 
its  folubility  in  Acids.  Indeed  thele  two  prepara¬ 
tions  feem  to  have  more  of  an  Emetic  quality 
than  the  Regulus  itfelf,  and  therefore  are  employed 
preferably  to  all  others  in  the  preparation  of  Emetic 
Tartar. 

It  is  not  yet  afcertained  in  which  of  the  princi¬ 
ples  of  Antimony  its  Emetic  virtue  refides.  We 
are  lure  however  that  it  cannot  be  afcribed  to  its 
earthy  part:  for  the  calx  of  Antimony,  when  en- 
tired  y  deprived  of  all  phlogifton,  is  not  Emetic, 
nor  even  purgative  ;  as  is  evident  from  the  efreds 
of  Diaphoretic  Antimony  and  the  Pearly  matter. 

Some  Authors  think  Antimony  contains  an  Ar- 
fenical  principle,  to  which  they  impute  its  Emetic 
quality  :  nor  is  their  opinion  altogether  void  of 
probability.  For  this  arfenicai  part  ferns  to  be  in¬ 
dicated  by  feveral  of  the  properties  of  Antimony, 
and  particularly  by  its  affinities  with  other  metallic 
lubftances,  in  which  it  very  nearly  refembles  Ar- 
fenic.  But  this  doth  not  amount  to  a  pofitive  proof: 
for  we  can  draw  nothing  but  probable  conjectures, 
at  moft,  from  fuch  analogies. 

Other  Chymifts  think  the  Emetic  virtue  of  Anti¬ 
mony  depends  on  the  union  ot  its  metallic  earth 
with  its  phlogifton.  This  opinion  feems  to  me 
much  more  probable  than  the  other  :  for  by  only 

recombining  a  phlogifton  with  the  earth  oi  Anti¬ 
mony 
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xnony  deprived  by  calcination  of  all  its  Emetic  vir¬ 
tue,  that  virtue  15  perfectly  reftored,  and  the  Re¬ 
gulus  thus  revivified  is  no  lefs  Emetic  than  that 
which  never  underwent  calcination. 

However  this  be,  it  is  certain  that  Cream  of 
Tartar  acquires  an  Emetic  quality,  not  by  barely 
uniting  with  one  of  the  principles  of  Antimony,  but 
by  dilfolving  entirely  the  reguline  or  femi-reguline 
part  thereof-,  and  that  its  Emetic  quality  is  fo  much 
the  Wronger  the  more  of  that  fubftancé  it  hath  dif- 
folved.  This  is  the  refult  of  feveral  experiments 
made  on  the  fubjed  by  Mr.  Geoffroy. 

That  gentleman  collected  feveral  parcels  of  Eme¬ 
tic  Tartar,  having  different  degrees  of  ftrength,  “  I 
“  employed,  fays  he,  *  an  ounce  of  each  of  thofe 
<4  Emetic  Tartars  :  1  rubbed  them  feparately  with  an 

44  equal  weight,  or  fomething  more,  of  a  black  flux 

45  made  of  two  parts  of  red  Tartar  and  one  part 
44  of  Nitre  calcined  together,  Thefe  mixtures  I 
44  put  into  different  crucibles,  formed  like  invert- 
4<  ed  cones  :  I  kept  them  in  a  melting  heat  till 
44  the  Salts  in  fufion  funk,  and  appeared  like  a 
44  fmooth  oil  at  the  bottom  of  each  crucible.  I 
44  then  let  the  fire  go  out  -,  broke  the  crucibles  when 
44  cold,  and  found  the  rdufeitated  Regulus  in  a  mafs 
44  at  bottom. 

Out  of  one  ounce  of  the  weakefl  Emetic  Tar¬ 
tars  I  obtained  from  thirty  grains  to  one  dram 
eighteen  grains  of  Regulus.  From  one  ounce 
44  of  fuch  as  were  of  a  middling  ftrength  I  got  one 
44  dram  and  an  half  j  and  the  mod  violent  yielded 
tc  me  two  drams  and  ten  grains. 

1  he  power  therefore  of  the  ftrongeft  Emetic 
1  artars,  continues  he,  depends  on  the  quantity 
of  Regulus  of  Antimony  diffolved  by  the  Cream 
44  of  1  artar,  and  the  nearer  the  preparations  of 
^  Antimony,  on  which  the  folution  of  Cream  of 
*  Memoirs  or  the  Academy  for  1734..  p,  421. 
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Tartar  is  boiled,  are  to  the  form  of  a  Regulus  or 
“  a  Glafs,  the  more  violent  is  the  Emetic  I  artar  ; 

<c  becaufe  the  Vegetable  Acid  of  the  Tartar  a£h 
“  then  more  immediately  upon  the  Emetic  part  or 
the  Antimony,  and  diffolves  more  of  it. 

Mr.  Geoffroy  found  upon  trial  that  Cream  or 
Tartar,  boiled  for  a  due  time  on  Crude  Antimony, 
doth  indeed  diffolve  a  little  of  the  reguhne  part 
thereof  ;  but  that  the  quantity  of  Regulus  diffolved 
thereby  is  fo  very  fmall,  that  the  Emetic  Tartar  pro¬ 
duced  is  extremely  weak.  The  grols  Sulphur  hin¬ 
ders  the  Cream  of  Tartar  from  adting  on  the  re¬ 
adme  part,  in  this  cale,  with  fo  much- efficacy  as 
when  the  Antimony  is  properly  prepared  by  freeing 

it  entirely  from  its  redundant  Sulphui . 

Nothin"  can  be  added  to  what  Mr.  Geoffroy  hath 
faid  on  tins  lubjeft.  His  experiments  arc  decifive, 
and  fet  the  truth  he  intended  to  prove  in  the  cleareit 


J°Mr.  Hoffman  affirms  that  Emetic  Tartar  lofes 
part  of  its  virtue  by  being  boiled  too  long.  A  very 
able  Chymift  goes  fo  far  as  to  fay  that  Tartar 
ou"ht  not  to  boil  above  fix  or  feven  minutes  with 
prepared  Antimony  -,  becaufe  longer  boiling  deftroys 
part  of  its  Emetic  quality.  Can  this  anfe  from 
hence,  that  Cream  of  Tartar,  after  diffolvmg  a  cer¬ 
tain  quantity  of  the  reguline  fubftance,  feparates 
from  it  afterwards  ?  Or  is  the  Cream  of  1  artar  lt- 
felf  decompofed  by  too  long  boiling  ?  This  defervcs 
to  be  particularly  enquired  into,  as  well  as  the  na¬ 
ture  of  the  Metallic  Salt  which  refaits  from  the 
union  of  the  Acid  of  Tartar  with  the  Regulus  ot 

Antimony.-  r  ,  , 

Cry  fiai  of  Tartar  afts  alfo  on  feveral  other 

metallic  fubftances,  and  particularly  on  Lead; 

with  which  it  forms  a  Salt  refembling  1  artai  ized 

Tartar  in  the  figure  ol  its  cry  fiais. 
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CHAP.  V. 


Of  the  Product  of  Acetous  Fermentation. 
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PROCESS  I. 

Subftances  fufieptible  of  the  Acetous  Fermentation 

turned  into  Vinegar. 

THE  Wine,  the  Cyder,  or  the  Malt-liquor, 
you  intend  to  convert  into  Vinegar,  being  firft 
thoroughly  mixed  with  its  lees,  and  with  the  Tartar  it 
may  have  depoiited,  put  your  liquor  into  a  vat  ufod 
before  either  for  making  or  for  holding  Vinegar 
This  vefTel  muft  not  be  quite  full,  and  the  external 
air  mull  have  acceis  to  the  liquor  contained  in  it. 
Set  it  where  the  air  may  have  a  degree  of  warmth 
anfwering  nearly  to  the  twentieth  degree  above  o  in 
Mr.  de  Reaumur's  Thermometer.  Stir  the  liquor 
from  time  to  time  There  will  arife  in  it  a  new  fer¬ 
mentative  motion,  accompanied  with  heat  :  its  vi¬ 
nous  odour  will  gradually  change,  and  turn  to  a 
four  knell,  which  will  become  ft  ronger  and  fh  onuer 
till  the  fermentation  be  finilhed  and  ceafe  of  itfelf 

Thep  flop  your  veffel  clofe  ;  the  liquor  it  contains 
will  be  found  conveited  into  Vinegar 

t?  * 

observations. 

,  All  fabftances  that  have  undergone  the  fpirituous 
fermentation  are  capable  of  being  changed  into  an 
Acid  by  paffing  through  this  fécond  fermentation 
or  this  fécond  ftage  of  fermentation.  Spirituous 
liquors,  fuch  as  Wine,  Cyder,  Beer,  being  expofed 

to 
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to  a  hot  air,  grow  four  in  a  very  (hort  time.  Nay, 
thefe  liquors,  though  kept  with  all  pohible  care, 
in  very  clofe  veffels,  and  in  a  cool  place,  degenerate 
at  laft,  change  their  natures,  and  inlenfibly  turn 
four.  Thus  the  produdt  of  fpirituous  fermentation 
naturally  and  fpontaneoufty  degenerates  to  an  Acid. 

For  this  reafon  it  is  of  great  importance,  in  mak¬ 
ing  Wine,  or  any  other  vinous  liquor,  to  flop  the 
fermentation  entirely,  if  you  defire  the  Wine  fhouki 
contain  as  much  Spirit  as  poftible.  It  is  even  more 
advantageous  to  check  the  fermentation  a  little 
before  k  comes  to  the  heighth  than  afterwards  :  be- 
caufe  the  fermentation,  though  flackened  and  in  ap¬ 
pearance  totally  ceafed,  hill  continues  in  the  veffels  5 
but  in  a  manner  fo  much  the  lefs  perceptible  as  it 
proceeds  more  (lowly.  Thus  thofe  liquors,  in  which 
the  fermentation  is  not  quite  finilhed,  but  checked, 
continue  for  fome  time  to  gain  more  Spirit;  whereas, 
on  the  contrary,  they  degenerate  and  gradually 
turn  four,  if  you  let  the  fpirituous  fermentation  go 
on  till  it  be  entirely  finifhed. 

The  production  of  the  fécond  fermentation, 
which  we  are  now  to  confider,  is  an  Acid  of  fo 
much  the  greater  ftrength,  the  ftronger  and  more 
o-enerous  the  fpirituous  liquor,  in  which  it  is  excited, 
originally  was.  The  ftrength  of  this  Acid,  com¬ 
monly  called  Vinegar,  depends  likewife  in  a  great 
mealu re  on  the  methods  ufed  in  fermenting  the  vi¬ 
nous  liquor, in  order  to  convert  it  into  Vine,  ar  :  lor  if 
it  be  fermented  in  broad,  flat  veffels,  and  left  to 
o-row  four  of  itfelf,  the  fpirituous  parts  will  be  dif- 
hpated,  and  the  liquor  be  four  indeed,  but  vapid 
and  effete. 

The  Vinegar-makers,  to  increafe  the  ftrength  of 
their  Vinegar,  ufe  certain  methods  of  which  they 
make  a  myftery,  keeping  them  very  fecret.  How¬ 
ever,  Mr.  Boerhaave  gives  us,  from  Tome  Authors, 

the 
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the  following  defcription  of  a  procefs  for  making 
Vinegar  : 

cc  I  ake  two  large  Oaken  Vats  or  Hogfheads,  and 
ÉC  in  each  of  thefe  place  a  wooden  grate  or  hurdle, 
at  the  diftance  of  a  foot  from  the  bottom.  Set  the 
cc  veffel  upright,  and  on  the  grates  place  a  mode- 
<c  rately  clofe  layer  of  green  twigs,  or  frefh  cuttings 
ct  of  the  vine.  Then  fill  up  the  Veffel  with  the 
i6  foot  ftalks  of  grapes,  commonly  called  the  Rape, 
“  to  within  a  foot  of  the  top  of  the  veffel,  which 
44  muff  be  left  quite  open. 

“  Having  thus  prepared  the  twô  veffels,  pour 
“  into  them  the  Wine  to  be  converted  into  Vinegar, 
<c  fo  as  to  fill  one  of  them  quite  up,  and  the  other 
but  half  full.  Leave  them  thus  for  twenty  four 
<c  hours,  and  then  fill  up  the  half-filled  veffel  with 
“  liquor  from  that  which  is  quite  full,  and  which 
*c  will  now  in  its  turn  be  left  only  half  full.  Four 
€C  and  twenty  hours  afterwards  repeat  the  fame  ope- 
46  ration,  and  thus  go  on,  keeping  the  vefiels  alter- 
44  nately  full  and  half  full  during  every  twenty  four 
44  hours,  till  the  Vinegar  be  made.  On  the  fécond 
44  or  third  day  there  will  arife,  in  the  half-filled 
44  vefiel,  a  fermentative  motion,  accompanied  with 
44  a  lenfible  heat,  which  will  gradually  increafe 
44  from  day  to  day.  On  the  contrary,  the  ferment- 
44  ing  motion  is  almoft  imperceptible  in  the  full 
44  veffel  ;  and  as  the  two  veffels  are  alternately  full 
44  and  half  full,  the  fermentation  is  by  that  means, 

44  in  forne  meafure,  interrupted,  and  is  only  re- 
44  newed  every  other  day,  in  each  veffel. 

44  When  this  motion  appears  to  be  entirely  ceafed, 

44  even  in  the  half-filled  veffel,  it  is  a  fign  that  the 
44  fermentation  is  finifhed  ;  and  therefore  the  vine- 
44  gar  is  then  to  be  put  into  common  cafks  clofe 
44  flopped,  and  kept  in  a  cool  place. 

44  A  greater  or  Id's  degree  of  warmth  accelerates 
44  or  checks  this,  as  well  as  the  Ipirituous  fermenta- 

44  tion* 
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«  tion.  In  France  it  is  finiffied  in  about  fifteen 
“  days,  during  the  fummer  ;  but  if  the  heat  of 
“  the  air  be  very  great,  and  exceed  the  twenty 
“  fifth  degree  of  Mr.  de  Reaumur’s  Thermometer, 

46  the  half- filled  veffel  muff  be  filled  up  every 
44  twelve  hours;  becaufe  if  the  fermentation  be  not 
44  fo  checked  in  that  time,  it  will  become  fo  vio- 
44  lent,  and  the  liquor  will  be  fo  heated,  that  many 
44  of  the  fpirituous  parts,  on  which  the  ftrength  of 
44  the  Vinegar  depends,  will  be  diffipated;  fo  that 
44  nothing  will  remain,  after  the  fermentation, 

44  but  a  vapid  wafh,  four  indeed,  but  effete.  The 
44  better  to  prevent  the  diffipation  of  the  fpirituous 
44  parts,  it  is  a  proper  and  ufual  precaution  to  clofe 
44  the  mouth  of  the  half-filled  veffel,  in  which  the 
44  liquor  ferments,  with  a  cover  made  alfo  of  oak 
44  wood.  As  to  the  full  veffel,  it  is  always  left 
44  open,  that  the  air  may  adt  freely  on  the  liquor 
44  it  contains  :  for  it  is  not  liable  to  the  fame  incon- 
46  veniences,  becaufe  it  ferments  but  very  (lowly.” 

The  vine-cuttings  and  grape- (talks,  which  the 
Vinegar-makers  put  into  their  veffels,  ferve  to  in- 
creafe  the  llrength  of  the  liquor.  Thefe  matters 
contain  a  very  manifeft  and  perceptible  Acid.  They 
alfo  fervç  as  a  ferment  ;  that  is,  they  difpofe  the 
Wine  to  become  eager  more  expeditioufly  and 
more  vigoroufly.  They  are  the  better  and  the 
more  efficacious  for  having  been  once  ufed,  becaufe 
they  are  thereby  thoroughly  drenched  with  the  fer¬ 
mented  Acid  :  and  therefore  the  Vinegar-makers 
lay  them  by  for  preparing  other  Vinegar,  after 
wafhing  them  nimbly  in  running  water,  in  order  to 
free  them  from  a  vifcid  oily  matter,  which  fettles 
on  them  during  the  fermentation.  This  matter 
muft  by  all  means  be  removed  ;  becaufe  it  is  dif- 
pofed  to  grow  mouldy  and  rot  ;  fo  that  it  cannot 
but  be  prejudicial  to  any  1  quor  in  which  you  put  it. 
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As  the  Acetous  fermentation  differs  from  the  Spi¬ 
rituous  in  its  production,  fo  it  doth  in  many  cir- 
cumllances  attending  it.  1.  Motion  and  agitation 
are  not  prejudicial  to  the  Acetous  fermentation,  as 
they  are  to  the  Spirituous  ;  on  the  contrary,  mo¬ 
derate  ftirring,  provided  it  be  not  continual,  is  of 
fervice  to  it.  2.  This  fermentation  is  accompanied 
with  remarkable  heat  ;  whereas  the  warmth  of 
the  fpirituous  fermentation  is  fcarce  fen  Able.  3*  I 
do  not  believe  there  ever  was  an  inftance  of  the  va¬ 
pour  that  rifes  from  a  liquor  in  Acetous  fermenta¬ 
tion  proving  noxious,  and  producing  either  difor- 
ders  or  fudden  death,  as  the  vapour  of  fermenting 
V\ine  doth.  4.  Vinegar  depofites  a  vifcid  oily 
matter,  as  hath  juft  been  obferved,  very  different 
from  the  Lees  and  Tartar  of  Wine.  Vinegar  ne¬ 
ver  depofites  any  Tartar;  even  though  new  Wine, 
tnat  hath  not  yet  depofited  its  Tartar,  fhould  be 
iifed  in  making  it. 

The  following  proceffes  will  give  us  occafioa  to 
treat  of  the  nature  of  Vinegar,  and  the  principles 
of  which  it  conflits. 

1 

/ 
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PROCESS  II. 

To  concentrate  Vinegar  by  Frofi . 

Yp  X  P  O  S  E  to  the  air,  in  frofty  weather,  the 
Klj  Vinegar  you  defire  to  concentrate.  Icicles  will 
form  in  it  ;  but  the  whole  liquor  will  not  freeze. 
Take  out  thole  icicles  :  and  if  you  defire  a  further 
concentration  of  your  Vinegar  by  this  method,  the 
liquor  which  did  not  freeze  the  flrft  time  muft  be 
cxpofed  to  a  ft  ronger  fro  ft.  More  icicles  will  form 
therein,  which  muft  likewife  be  feparated,  and  kept 
bv  themfelves.  The  liquor  which  doth  not  freeze 
this  fécond  time  will  be  a  very  ftrong  concentrated 
Vinegar. 

O  B  S  E  R- 
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OBSERVATIONS. 

Liquors,  replete  with  an  Acid,  freeze  with  much 
more  difficulty  than  pure  water.  Thus,  if  a  very 
aqueous  acid  liquor  be  expofed  to  froft,  fome  of  the 
water  in  the  liquor  will  prefently  freeze  *,  while  the 
reft,  being  rendered  more  acid  by  the  feparation  of 
the  frozen  phlegm,  will  remain  fluid,  and  refift  the 
degree  of  cold  which  freezes  water.  Now  Vinegar, 
being  an  acid  liquor  containing  much  water,  may 
therefore  be  highly  concentrated  by  freezing  its 
phlegm  in  this  manner  ;  and  the  more  icicles  you 
get  from  it,  the  ftronger  and  more  aftive  will  the 
remaining  Vinegar  be. 

Mr.  Stahl  was  the  firft,  I  believe,  who  thus 
made  ufe  of  congelation  for  procuring  a  very  ftrong 
Acid  of  Vinegar.  Mr.  Geoffroy  hath  fince  taken 
the  fame  method.  A  curious  and  circumftantia! 
account  of  his  experiments  on  this  fubjedt  are  printed 
in  the  Memoirs  of  the  Academy  for  1739. 

As  it  was  exceffive  cold  in  the  winter  of  that  year, 
Mr.  Geoffroy  took  the  opportunity  of  expofing  to 
the  froft  feveral  Vinegars  of  different  ftrengths  ; 
and  he  determined  the  degree  of  Acidity  in  each, 
both  before  and  after  their  concentration,  in  order 
to  compare  them,  and  difcover  how  much  ftronger 
each  Vinegar  was  rendered  by  the  freezing  of  the 
aqueous  part.  To  determine  the  ftrength  of  the 
Vinegars,  he  made  ufe  of  the  method  pointed  out 
by  Mr.  Homberg  and  Mr,  Stahl,  d  his  method 
confifts  in  combining,  to  the  exact  point  of  fa- 
turation,  a  certain  quantity  of  Vinegar  with  well 
dried  Salt  of  Tartar.  The  more  Salt  of  1  artar  is 
required  to  abforb  and  perfectly  neutralize  the  Vi¬ 
negar,  the  ftronger  it  mu  ft  be  reckoned  ;  becaufe 
the  quantity  of  Alkali  neceffary  to  conftitute  a  Net  - 
tral  Salt  is  always  proportioned  to  the  quantity  or 
Acid  in  that  Salt. 

VOL.  II. 
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One  of  the  Vinegars  employed  in  Mr.  Geoffrey  *3 
experiments,  two  drams  of  which  were  entirely  ab- 
for  bed  by  fix  grains  of  Salt  of  Tartar,  having  been 
concentrated  by  once  freezing,  and  thereby  reduced 
from  eighteen  quarts  to  fix,  he  found  it  fo  increafed 
in  ftrength  that  two  drams  thereof  required  twenty 
four  grains  of  Salt  of  Tartar  to  abforb  them. 

The  firfl  icicles  that  feparate  from  Vinegar  in  this 
procefs  areperfe&ly  clear,  and  as  infipid  as  water.  As 
the  Vinegar  becomes  more  concentrated,  the  plates  of 
ice  becoming  thinner,  more  fpungÿ,  and  flaky  like 
fnow,  retain  between  them  fome  portion  of  the 
Acid  *  and  it  is  proper  to  begin  to  fave  them  as 
foon  as  they  appear  to  be  fenfibly  acid.  Mr.  Geof¬ 
froy  carried  the  concentration  of  Vinegar  as  far  as 
the  cold  of  that  winter  1739  would  allow  him  ; 
ând  eight  quarts  of  Vinegar,  already  concentrated 
by  frofl:  in  the  preceding  years,  being  reduced  to 
two  quarts  and  a  half  by  the  frofl:  of  the  1 9th  of 
January,  the  coldeft  day  of  that  year,  was  found 
to  be  io  ftrong  that  two  drams  thereof  required 
forty  eight  grains  of  Salt  of  Tartar  to  abforb  them. 
The  icicles  of  this  Vinegar,  being  thawed,  re¬ 
tained  fo  much  ftrength  as  to  require  thirteen  grains 
of  the  Salt  of  Tartar  to  abforb  them. 

Vinegar  fuffers  no  decompofttion  by  thé  conge¬ 
lation  of  its  phlegm,  and  the  confequent  concentra¬ 
tion  of  its  Acid.  What  is  left  ftill  contains  all  the 
principles  of  which  Vinegar  confifts.  Its  prin¬ 
ciples  are  Only  brought  nearer  together,  and  into  a 
fm aller  compafs  :  and  for  this  reafon  it  grows  the 
thicker,  the  more  it  is  Concentrated.  When  there¬ 
fore  you  defire  to  concentrate  the  Acid  of  Vinegar, 
and  at  the  fame  time  to  purify  it,  that  is,  to  free  it 
from  fome  of  its  oil  and  earth,  you  muft  have  re- 
courfe  to  diftillation. 

Wine,  as  well  as  Vinegar,  may  be  concentrated 
by  freezing.  Mr.  Stahl  expofed  lèverai  forts  of 

Wine 
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Wine  to  the  froft,  and  by  that  means  Separated 
from  them  about  two  thirds,  or  three  quarters,  of 
almoft  pure  phlegm.  The  remainders  of  the  Wines 
fo  concentrated  were  of  a  fomewhat  thickifh  con¬ 
fidence.  They  were  very  drong,  and  kept  for  fe- 
Veral  years  without  altering,  in  places  where 
the  free  accefs  of  the  air^  alternately  cold  and  hot 
according  to  the  feafons,  would  have  loured  or 
fpoilcd  any  other  kind  of  Wine  in  the  fpace  of  a 
few  weeks. 

Wine  thus  concentrated  by  freezing  is  not  thereby 
decompoied,  any  more  than  Vinegar  :  it  is  only 
dephlegmated.  By  the  addition  of  as  much  water 
as  was  feparated  from  it,  you  may  redore  it  to  its 
former  condition  ;  in  which  refped  it  differs  greatly 
from  the  refidue  of  Wine  whofe  fpirituous 
part,  with  a  proportion  of  its  phlegm,  hath 
been  drawn  off  by  didillation  :  for  though  you  mix 
that  refidue  again  with  the  principles  you  feparated 
from  it,  you  can  never  make  Wine  of  it  again  ; 
the  fpirituous  part  being  no  longer  in  â  capacity  to 
combine  with  the  other  principles  of  the  Wine,  in 
the  fame  manner  as  before  that  feparation.  And 
this  fhews  that  heat,  befides  feparating  the  mod 
volatile  parts,  produces  moreover  a  confiderablé 
change  in  the  difpofitiori  of  thofe  which  did  not  rife 
in  the  fird  didillation. 

Since  the  above  experiments  were  made  by  Meff 
Stahl  and  Geoffroy,  concentration  by  freezing  is 
pretty  frequently  pradtifed  in  laboratories  ;  but  on 
Vinegar  only,  feldom  on  Wine:  became,  when 
Vinegar  is  thus  concentrated,  a  much  ftronger  Acid 
is  more  eafily  and  more  expeditiouOy  obtained  from 
it,  as  will  be  fhewn  in  the  following  procefs  ;  where¬ 
as  the  didillation,  as  well  as  the  quality,  of  Spirit 
of  Wine  is  much  the  fame,  whether  the  Wine  it  is 
obtained  from  be  concentrated  or  no.  The  reafon 
of  this  difference  is,  that  Spirit  of  Wine,  being  very 

X  2  light. 
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light,  rifes  in  diftillation  before  the  phlegm  ;  where¬ 
as  the  Acid  of  Vinegar,  being  much  more  pon¬ 
derous,  rifes  only  at  the  fame  time  with  the  aque^ 
ous  part,  or  even  after  it. 


PROCESS  III. 


Vinegar  analyzed  by  Dift illation . 

INTO  a  glafs  or  ftone  cucurbite  put  the  Vine« 
gar  to  be  dift  filed  ;  fit  to  it  a  glais  head-,  place 
your  alembic  in  the  fand-bath  of  a  diftilling  fur¬ 
nace,  and  lute  on  a  receiver.  Apply  a  very  gentle 
heat  at  firft.  A  clear,  limpid,  light  liquor  will 
rife,  and  fall  in  diftindt  drops,  like  water,  from  the 
nol'e  of  the  alembic. 

Continue  diftilling  this  firft  liquor,  till  the  vine¬ 
gar  contained  in  the  cucurbite  be  dimimfhed  about 
a  fourth  part.  Then  fhift  your  receiver,  and  in¬ 
crease  the  fire  a  little.  A  clear  liquor  will  ftill 
come  over,  but  heavier  and  more  acid  than  the 
former.  Ciftill  in  this  manner  till  you  have  drawn 
off  into  your  fécond  receiver  two  thirds  of  the  li¬ 
quor  that  was  left  in  the  cucurbite. 

A  thick  matter  will  now  remain  at  the  bottom 
of  the  ftill  :  put  it  into  a  retort  ;  lute  on  a  receiver  ; 
fet  your  retort  in  a  reverberating  furnace,  and  dif- 
till  with  degrees  of  fire.  There  will  come  over  a 
limpid  liquor,  very  acid  and  fnarp,  yet  ponderous, 
and  requiring  a  great  degree  of  fire  to  raile  it  -,  on 
which  account  it  makes  the  receiver  very  hot.  It 
hath  a  ftrong  empyreumatic  fmelh  When  the  dif- 
tillation  begins  to  flacken,  increafe  your  fire. 
There  will  rife  an  Oil  of  a  fetid,  quick  fmelh  At 
laft,  when  nothing  more  will  rife  with  the  ltrongeft 
fire,  break  the  retort,,  and  in  it  you  will  find  a  black 

char- 
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charred  matter  :  burn  it,  and  from  the  afhes  lixivi¬ 
ated  with  water  you  will  obtain  a  Fixed  Alkali. 

O  B  S  E  R  VALIONS. 

None  of  the  liquors  that  come  over  in  this  o- 
peration,  before  the  laft  fetid  Oil,  feem  to  have 
any  other  properties  than  thofe  of  an  oily  Acid  ; 
none  of  them  is  inflammable,  none  of  them  re- 
fembles  Spirit  of  Wine  ;  but  all  of  them  being 
thrown  into  the  fire  extinguifh  it.  Mr.  Boerhaave 
however  takes  notice  that  a  Chymift,  named  Vigani, 
affirms  the  firft  portion  of  the  liquor  which  rifes 
in  the  diftillation  of  Vinegar  to  be  inflammable, 
and  no  other  than  Spirit  of  Wine.  Mr.  Boerhaave 
fufpedfed  that  this  might  happen  from  Vigani’s 
having  diddled  Vinegar  too  newly  made  ;  and  found 
upon  trial  that  Vinegar,  being  diftilled  foon  after 
it  wTas  made,  yielded  at  firft  in  diftillation  a  certain 
quantity  of  an  Ardent  Spirit  ;  but  that  the  fame 
thing  did  not  happen  in  the  diftillation  of  old 
Vinegar.  And  this  proves  that  fermentation  hath 
the  fame  effect  on  Vinegar  as  on  Wine  ;  that  is,  that 
though  the  fermentation  which  produces  thefe  li¬ 
quors  feems  to  be  over  in  a  certain  time,  when  the 
violent  inteftine  commotion  ceafes,  yet  it  ftill  con¬ 
tinues  in  the  veffels  for  a  confiderable  time  after, 
though  it  be  imperceptible.  Thus,  the  portion  of 
Ardent  Spirit,  obtained  from  fome  Vinegars,  comes 
from  a  fmall  quantity  of  Wine  which  ftill  remains 
unchanged  in  theft  Vinegars,  not  having  had  time 
enough  to  turn  four.  For  it  is  certain,  from  the 
experiments  of  all  other  Chymifts  as  well  as  Mr. 
Boerhaave,  that  Vinegar,  when  old  enough,  yields 
no  Ardent  Spirit  in  diftillation. 

But  though  old  and  well  made  Vinegar  yields  no 
Ardent  Spirit  in  diftillation,  we  cannot  thence  con¬ 
clude  that  it  contains  none.  On  the  contrary,  there 
are  experiments  which  demonftrate  that  fome  of  the 

X  3  Ar- 
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Ardent  Spirit,  which  was  in  the  Wine  before  it 
was  turned  into  Vinegar,  ftill  remains  ;  but  proba-* 
bly  fo  combined  and  blended  with  the  acid  part, 
that  it  cannot  be  feparated  and  rendered  perceptible 
but  by  peculiar  procédés, 

Mr.  Geoffroy  obtained  an  Ardent  Spirit  from 
Vinegar,  by  diddling  it  as  foon  as  it  was  con¬ 
centrated  by  freezing.  “  This  fpirit,  fays  he  *,  is 
“  the  firft  liquor  that  rifes.  At  firft  it  hath  only 
4C  the  fame  degree  of  inflammability  as  brandy  ; 

but,  when  re-diftilled  in  the  balneum  manæ ,  it 
“  fires  gun-powder,  like  the  beft  reâified  Spirit 
**  of  Wine:  with  this  difference  that  our  Spirit  is 
impregnated  with  an  oil  of  an  acrid  tafte  and 
“  empyreumatic  fmell,  which  makes  it  yellow, 
“  and  imparts  its  odour  to  it.  This  Spirit,  at 
“  lead  that  which  comes  over  firft,  retains  none  of 
the  Acid  of  the  Vinegar  ;  feeing  it  neither  changes 
“  the  tindure  of  violets,  nor  effervefces  with  Salt 
of  Tartar.53 

Mr.  Geoffroy  obferves,  that,  if  Vinegar  concen¬ 
trated  by  freezing  be  afterwards  kept  for  feveral 
years,  no  Ardent  Spirit  wjll  then  be  obtained  from 
it  by  diftillatioru  And  this  confirms  what  we  faid 
of  unconcentrated  Vinegar,  and  gives  reafon  to 
think  that  the  Ardent  Spirit  obtained  from  Vinegar, 
either  by  diftilling  it  after  concentration  by  freezing, 
or  by  other  procédés  of  which  we  dial!  treat  in  the 
fequel,  is  foreign  to  the  Vinegar,  and  is  only  found 
therein,  as  was  faid  above,  becaufe  Vinegar  con¬ 
tains  a  certain  quantity  of  Wine  which  hath  not 
altered  its  nature.  For  the  Spirit  of  Wine  we 
obtain  from  Vinegar  doth  not  hinder  our  ob¬ 
taining  from  it  a  great  deal  of  Acid,  which  being/ 
more  ponderous  rifes  after  it.  Mr.  Geoffroy  gives 
the  following  account  of  the  fequel  of  his  ana¬ 
lysis  of  Vinegar  by  did  illation. 
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44  Continuing  to  diftill  in  a  balneum  mariœ  the 
w  concentrated  Vinegar,  of  which  I  had  employed 
44  four  pounds  two  ounces,  there  was  left,  after  the 
44  diftillation,  a  refiduum  of  fourteen  ounces; 
44  which  could  not  rife,  becaufe  it  was  too  thick. 
44  I  found  it  covered  with  a  faline  cruft,  which  is 
44  the  true  Effential  Salt  of  Vinegar,  and  not  of  the 
44  fame  nature  with  Tartar:  for  Tartar  of  Wine 
44  is  lcentlefs  ;  whereas  this  Salt  of  Vinegar  hath 
44  a  pungent  fmell,  being  the  Acid  of  Tartar  fub- 
44  tilized  by  its  union  with  the  Sulphureous  parts. 
44  If  a  fand-bath  be  nowufed,  inftead  of  the  balneum 
44  maria ,  to  carry  on  the  diftillation  without  burning 
44  the  matter,  part  of  this  Salt  will  be  refolved,  and 
44  yield  the  laft  Acid  Spirit,  which  is  thç  ftrongeft 
44  that  can  be  obtained. 

44  After  I  had  by  a  fand-heat  extracted  all  the 
44  Acid  Spirit  that  the  lèverai  refiduums  put  toge- 
44  ther  would  yield,  I  found  at  the  bottom  of  the 
44  cucurbite  a  brown  mafs,  of  the  confiftence  of  a 
44  pretty  folid  extrad.  Of  this  I  put  into  a  retort 
44  two  pounds,  together  with  fix  pounds  of  fand 
44  weil  walked  and  very  dry  ;  and,  applying  a  gra- 
44  duated  heat,  I  firft  obtained  fix  ounces  of  an 
44  Acid  Spirit,  that  fmelt  very  ftrong  of  theempy- 
44  reuma,  and  was  a  little  coloured  with  fome  portion 
44  of  oil  :  feven  ounces  of  Spirit,  having  a  volatile 
44  urinous  fmell,  came  over  next  :  at  laft,  the 
44  white  vapours  appeared  more  and  more  denfe. 
44  A  volatile  concrete  Salt  adhered  to  the  fides  of 
44  the  ballon,  and  I  found  four  ounces  of  a  thick 
44  fetid  Oil  floating  on  the  Spirit.  The  concrete 
44  volatile  Salt  when  colîeded  weighed  two  drams. 
44  The  black  matter  remaining  in  the  bottom  of  the 
44  retort,  being  calcined  and  lixiviated,  yielded  a 
44  fat  alkaline  Salt,  which  it  is  almoft  impoffible  to 
**  dry. 51 

X4 


I 


^12  Elements  of  the 

I  have  given  this  account  of  Mr.  Geoffroy’s  ana- 
lyfis  of  Vinegar  at  length,  only  becaufe  it  differs 
in  feverai  refpedis  from  that  defcribed  in  the  procefs, 
which  is  Mr!  Boerhaave’s,  as  well  as  from  thofe 
delivered  by  feverai  other  Authors,  who  make  no 
mention  either  of  the  faline  matter,  which  Mr. 
Geoffroy  found  on  the  refiduum  of  Vinegar  after 
its  fir  ft  diftillation  in  the  balneum  mariæ ,  or  of  the 
volatile  urinous  Spirit  and  Salt,  which  he  obtained 
from  that  refiduum. 

Thefe  differences  may  arife  either  from  the  man¬ 
ner  of  diftilling  the  Vinegar,  or  from  Mr.  Geof¬ 
froy’s  Vinegar  having  been  concentrated  by  freez¬ 
ing,  or  rather  from  the  quantity,  and,  above  all, 
from  the  age  of  the  Vinegar  examined  by  thofe 
different  Chymifts. 

The  diftillation  of  Vinegar  ferves  not  only  to 
feparate  its  Acid  from  a  confiderable  quantity  of 
earth  and  oily  parts  with  which  it  is  entangled,  but 
alfo  to  dephlegmate  and  concentrate  it.  Yet  Mr. 
Lemeri  affirms  that  Vinegar  is  not  diftilled  with  a 
view  to  dephlegmate  it.  He  condemns  the  com¬ 
mon  method  of  throwing  away  the  firfl  runnings 
as  ufelefs  phlegm,  and  faving  only  what  comes  off 
afterwards  ;  having,  he  fays,  obferved,  that  the 
phlegm  of  Vinegar  cannot  be  abftradted,  like  that 
of  many  other  acid  liquors,  and  that  what  comes 
over  firfb  is  almoft  as  ffiarp  as  what  rifes  afterwards, 
be  the  fire  applied  at  firft  ever  fo  fmall. 

There  is  reafon  to  think  that  Mr.  Lemeri  did 
not  carefully  enough  examine  the  flrength  of  the 
Spirit  of  Vinegar,  at  the  different  ftages  of  his  dif¬ 
tillation  :  for  Mr.  Geoffroy,  in  the  Memoir  above 
cited,  gives  an  account  of  a  diftillation  of  Vinegar, 
the  produdt  whereof  he  examined  with  care,  having 
for  that  purpofe  divided  it  into  five  different  por¬ 
tions  :  and  his  experiments  put  it  beyond  all  doubt 
that  the  firft  portions  of  Spirit  of  Vinegar  are  far 

from 
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from  being  fo  acid  as  the  laft.  This  Vinegar  was 
fo  ftrong  before  diftillation,  that  it  required  fix 
mains  of’  Salt  of  Tartar  to  abforb  two  drams  of  it. 
Two  drams  of  the  firft  portion  of  his  Spirit  were 
abforbed  by  three  grains  only  of  Salt  of  Tartar  : 
the  Acid  of  the  fécond  portion  took  five  grains  to 
abforb  it.  (Each  experiment  was  made  with  two 
drams  of  Vinegar.)  The  third  portion  was  ab- 
fbrbed  by  ten  grains  ;  the  fourth  by  thirteen,  and 
the  fifth  took  no  lefs  than  nineteen  :  which  proves 
that  Vinegar,  like  moft  other  Acids,  may  be  con¬ 
centrated  by  diftilling  off  the  moft  aqueous  part, 

which  is  lighter  than  the  Acid. 

There  are  therefore  two  ways  of  concentrating 
Vinegar,  and  feparating  its  moft  acid  part,  namely 
diftillation  and  congelation.  Thefe  two  methods 
may  be  fucceffively  applied  to  the  fame  Vinegar, 
and  a  very  powerful  Acid  obtained  by  their  con- 
currence.  Mr.  Geoffroy  having  expofed  to  the 
froft,  on  the  19th  of  January  1739,  the  laft  ruffet 
coloured  liquor  drawn  from  the  refiduum  of  diltil- 
led  Vinegar,  found  it  fo  concentrated  thereby,  that 
it  required  fixty  grains  of  Salt  of  f  artar  to  abforb 
two  drams  of  it. 
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C  HAP.  VI. 

i j<e  Acid  of  Vinegar  combines  with  dif¬ 
ferent  SUBSTANCES. 


PROCESS  I. 

¥he  Jad  of  Vinegar  combined  with  alkaline  fubfian- 
ees,  holiateà  Salt  of  Tartar ,  or  Regenerated 
i  or  tar.  Becomfofition  of  that  Salt. 

!  l°A  a  CLJCUI  t>ite  put  fome  very  pure  and 

—  * 7*  of  1  artar  ;  and  pour  on  it  fome 
good  drilled  Vinegar,  by  little  and  little  at  a  time 
Ail  effervefcence  will  arife.  Pour  on  more  Vinegar' 
till  you  attain  the  point  of  faturation.  Then  f?t  a 
rCau’  7  the  cucurbrte  ;  fet  it  in  a  fand-bath  ;  and 
having  luted  on  a  receiver,  diftili  with  a  ^entle  hear 

fer.  On  this  reiiduutn  drop  a  little  of  the  fame 
inegar  ;  and  it  any  effervefcence  appears  add 

"gar  dl!  y°u,  point  offaturation, 

ana  dnhll  again  as  before.  If  you  obferve  no  ef- 

ve*cence’  the  operation  was  rightly  performed. 

O  B  S  E  RV  AT  10  NS. 

hi7ee,exaft  p°int  of  Saturation  in 

fCF  °f  'iinegar  is  '^d/hlde; 

■  r  ■  anS  j0  bn‘Kly  and  readily  as  it  would  do 
d  «were  as  pure  as  the  Mineral  Acids:  and  foi’ 
.ms  .eafon  it  often  happens,  that,  when  we  have 

T&S*  theP?ini,f  Saturation,  the  addition  of 
A  maw?s  no  fenfible  effervefcence,  though  the 

&  AJ- 
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Alkali  be  not  yet  entirely  faturated  ;  which  deceive3 
the  operator,  and  makes  him  conclude  erroneoufly 
that  he  hath  attained  the  true  point  of  faturation. 

But  he  eafily  perceives  his  miftake,  when,  after 
having  feparated  from  this  faline  compound  all  its 
Superfluous  moifture  by  diftillation,  he  drops  ffefh 
Vinegar  upon  it  :  for  then  the  Salts  being  more 
concentrated,  and  confequently  more  adtive,  pro¬ 
duce  an  effervefcence,  which  would  not  have  been 
fenfible  if  this  laft  portion  of  Acid,  inftead  of  com¬ 
ing  into  immediate  contadt  with  the  dried  Alkali, 
could  not  have  mixed  therewith  till  diffofed 
through,  and  in  a  manner  fuffocated  by,  that  phlegm 
from  which  the  Acid  of  the  Vinegar  before  neu¬ 
tralized  was  gradually  feparated  by  its  combining 
with  the  Alkali  ;  that  phlegm  keeping  in  folution 
both  the  Neutral  Salt  already  formed  and  the  Al¬ 
kali  not  yet  faturated.  And  for  this  reafon  it  is  ne- 
ceffary  to  try,  after  the  firft  deficcation  of  this  Salt, 
which  is  cailed  Regenerated  "Tartar ,  whether  or  no 
the  juft  point  of  faturation  hath  been  attained. 

It  may  alfo  happen,  that,  though  the  point  of  fa¬ 
turation  was  exadtly  hit  at  firft,  this  compound  Salt 
ihall  neverthelefs,  after  deficcation,  effervefce  with 
frefh  Vinegar,  and  therefore  not  be  in  a  perfectly 
neutral  flate  at  that  time.  In  this  cafe  the  Salt  muft 
have  been  dried  by  too  violent  a  fire,  and  partly 
decompounded  by  an  excels  of  heat  carrying  off 
lb  me  of  the  Acid,  which  doth  not  adhere  very 
ftrongly  to  the  Alkali.  T  his  is  one  or  the  reafons 
why  it  is  neceffary  that  Regenerated  Tartar  be  defic- 
cated  with  a  very  gentle  heat. 

From  what  hath  been  laid,  concerning  the  defic¬ 
cation  of  this  Neutral  Salt,  it  is  plain  that  the  ufe 
of  it  is  only  to  free  the  Sait  from  the  great  quantity 
of  fuperfluous  moifture  wherein  it  is  diflolved  : 
which  proves  that  the  Acid  of  Vinegar,  like  all 
Other  Acids  diflolved  in  much  water,  is  feparated 
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from  moft  of  this  redundant  phlegm  by  being 
combined  with  a  Fixed  Alkali.  And  hence  we 
mull  conclude  that  the  Acid  of  Vinegar,  contained 
in  Regenerated  Tartar  deficcated,  is  vaftly  ftronger 
and  moie  concentrated  than  it  was  before;  and  ac¬ 
cordingly  Mr.  Geoffroy,  having  decompounded 
this  Salt,  by  the  means  of  concentrated  Oil  of  Vi¬ 
triol,  obtained  a  Spirit  of  Vinegar  in  white  vapours, 
which  was  very  volatile  and  very  flrong,  but  per¬ 
haps  fomewhat  depraved  with  a  taint  of  the  Vitriolic 
Acid. 

Though  the  Acid  or  A inegar  is  freed,  by  com- 
bining  with  a  Fixed  Alkali,  from  a  great  quantity 
of  fuperfluous  phlegm,  as  was  fbewn  above  ;  yet  the 
oily  parts  with  which  it  is  entangled  {fill  cleave  to 
it .  theie  p^rts  are  not  leparated  from  it  by  its  con- 
ver fieri  into  a  Neutral  Salt,  but,  without  quitting 
if,  c\  iibine  allb  with  the  Fixed  Alkali  ;  and  this 
gives  Regenerated  Tartar  a  faponaceous  quality,  and 
feveral  other  peculiar  properties. 

Regenerated  Fartar,  when  dried,  is  of  a  brown 
colour.  It  is  iemi-volatile  ;  melts  with  a  very  gen¬ 
tle  heat,  and  then  refembles  an  unduous  liquor; 
which  indicates  its  containing  an  Oil  ;  when  caff 
upon  live  coals,  it  flames;  and,  when  diftiiled 
with  a  flrong  heat,  yields  an  aétual  Oil  ;  all  which 
evidently  proves  the  exiftence  of  that  Oil. 

Sait  is  foluble  in  Spirit  or  Wine;  a  quality 
which  it  probably  owes  alfo  to  its  Oil.  It  requires 
about  fix  parts  of  Spirit  of  Wine  to  diffolve  it;  and 
tue  diffolution  fucceeds  very  well  in  a  matrafs,  with 
the  help  of  a  gentle  warmth.  If  the  Spirit  of  Wine 
be  abftraded  from  this  folution,  by  diftilling  with 
a  fmall  fne,  it  remains  at  the  bottom  of  the  cu- 
curbite,  in  the  form  of  a  dry  fubftance  compoied 
of  leaves  lying  one  upon  another;  which  hath  pro¬ 
cured  it  the  name  of  Terra  Foliaia  Tartari,  or  Fo¬ 
liated  Salt  oj  Tartar. 


It 
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It  is  not  abfolutely  neceftary  that  Regenerated 
Tartar  be  dififolved  in  Spirit  of  Wine  to  make  the 
Foliated  Salt  :  for  it  may  be  procured  in  this  form 
only  by  evaporating  the  water  in  which  it  is  diftolved. 
But  the  operation  fucceeds  better  with  Spirit  of 
Wine  ;  probably  becaufe  the  fuccefs  thereof  depends 
on  ufing  an  exceeding  gentle  warmth  :  now  Spirit 
of  Wine  evaporates  with  much  lefs  heat  than  water. 

Regenerated  Tartar  may  alfo  be  cryftallized.  If 
you  defire  to  have  it  in  this  form,  combine  the  Acid 
with  the  Alkali  to  the  point  of  fatu ration  -,  eva¬ 
porate  the  liquor  flowly  to  the  confiftence  of  a  fy- 
rop,  and  fet  it  in  a  cool  place  ;  where  it  will  fhoot 
into  clufters  of  cryftals  lying  one  upon  another  like 
feathers. 

Vinegar  perfedily  diffolves  abforbent  matters 
alfo,  and  particularly  thofe  of  the  animal  kingdom  ; 
fuch  as  Corals,  Crabs -eyes,  Pearls,  &c.  In  order 
to  a  diffolution  of  fuch  matters,  you  mu  ft  pulve¬ 
rize  them,  put  them  into  a  matrafs,  and  pour  on 
them  Spirit  of  Vinegar  to  the  depth  of  four  fingers 
breadth  :  an  effervefcence  will  arife  :  when  that  is 
over,  fet  the  mixture  to  digeft  two  or  three  days  in 
a  land- bath  ;  then  decant  the  liquor,  filter  it,  and 
evaporate  it  to  drynefs  with  a  very  gentle  heat.  The 
matter  which  remains  is  called  Salt  of  Coral ,  of 
Pearls ,  of  Crabs -eyes,  according  to  the  fub- 
ftances  difiolved.  If,  inftead  of  evaporating  the 
liquor,  a  Fixed  Alkali  be  mixed  therewith,  the  ab¬ 
forbent  matter,  that  was  diftblved  by  the  Acid, 
will  precipitate  in  the  form  of  a  white  powder, 
which  is  called  the  Magiftery  of  Corals  of  Pearls , 
&ct 
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PROCESS  IL 

The  Acid  of  Vinegar  combined  with  Copper .  Verde* 
gris.  Cry  ft  ah  of  Copper.  This  combination  de - 
compounded .  Spirit  of  Verdegris. 

IN  T  O  a  large  matrafs  put  Verdegris  in  powder. 

Pour  on  it  diftilled  Vinegar  to  the  depth  of  four 
fingers  breadth.  Set  the  matrafs  in  a  moderate  fand- 
heat,  and  leave  the  whole  in  digeftion,  fhaking  it 
from  time  to  time.  The  Vinegar  will  acquire  a 
very  deep  blue-green  colour.  When  the  liquoiNs 
fufficiently  coloured,  pour  it  off  by  inclination.  Put 
fome  freffi  Vinegar  into  the  matrafs  -,  digeft  as  be¬ 
fore  ♦,  and  decant  the  liquor  again  when  it  is  fuffi¬ 
ciently  coloured.  Proceed  in  this  manner  till  the 
Vinegar  will  extra#  no  more  colour.  There  will 
remain  in  the  matrafs  a  confiderable  quantity  of  un- 
diffblved  matter.  The  Vinegar  thus  impregnated 
with  Verdegris  is  called  Tmfîure  of  Copper . 

Mix  thefe  feveral  Tinélures,  and  evaporate  them 
with  a  gentle  heat  to  a  pellicle.  Then  fet  the  liquor 
in  a  cool  place  :  in  the  fpace  of  a  few  days  a  great 
many  cryftals  of  a  moff  beautiful  green  colour  will 
fhoot  therein,  and  flick  to  the  fides  of  the  veffel. 
Pour  off*  the  liquor  from  the  cryftals  ;  evaporate  it 
again  to  a  pellicle,  and  fet  it  by  to  cryftallize.  Con¬ 
tinue  thefe  evaporations  and  cryftallizations,  till  no 
more  cryftals  will  fhoot  in  the  liquor.  Thefe  are 
called  Cryftals  of  Copper ,  and  are  ufed  in  painting. 
To  this  combination  of  the  Acid  of  Vinegar  with 
Copper  the  painters  and  dealers  have  given  them 
the  title  of  Diftilled  Verdegris . 

O  B  S  E  R  V AT  10  NS , 

Verdegris  is  prepared  at  Montpellier.  To 
make  it  they  take  very  clean  plates  of  Copper,  which 
they  lay,  one  over  another,  with  hulks  of  grapes 

be- 
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between,  and  after  a  certain  time  take  them  out. 
Their  furfaces  are  then  covered  ali  over  with  a  very 
beautiful  green  cruft,  which  is  Verdegris .  This 
Verdegris  is  nothing  but  Copper  corroded  by  the 
Acid  of  Tartar,  analogous  to  the  Acid  of  Vinegar* 
which  abounds  in  the  Wines  of  Tangoedoc,  and 
especially  in  the  rape,  hulks,  and  ftones  of  grapes 
that  have  a  very  auftere  tafte,  Verdegns  is  a  tbit 
of  ruft  of  Copper  ;  or  Copper  corroded  and  opened 
by  the  Acid  of  Wine,  but  not  yet  converted  en¬ 
tirely  into  a  Neutral  Salt  ;  for  it  is  not  folfibîe  in 
water,  nor  does  it  cryftallize.  This  arifes  from  its 
not  being  united  with  a  Efficient  quantity  of  Acid, 
The  defign  of  the  operation  here  defended  is  to  fur- 
niih  the  Verdegris  with  the  quantity  of  Acid  re- 
quifite  to  make  it  a  true  Metallic  Salt  ;  for  which 
purpofe  diftilled  Vinegar  is  very  fit, 

Cryftals  of  Copper  may  be  obtained,  without 
employing  Verdegris,  by  making  ufe  of  Copper  it- 
ieli  difiblved  by  the  Acid  of  Vinegar,  according  to 
the  method  prablifed  with  refpebl  to  Lead,  as  Mi 
be  fhewn  hereafter.  But  Verdegris  Is  generally  «fed* 
becaule  it  dillblves  fooneft  ;  it  being  a  Copper  al¬ 
ready  half- difiblved  by  an  Acid  correfpondent  to 
that  of  Vinegar. 

^Cryftals  of  Copper  are  decompounded  by  the 
action  of  fire  alone,  without  any  additament  ;  be¬ 
caule  the  Acid  of  Vinegar  adheres  but  fcofely  to 
Copper.  In  order  to  decompound  this  Salt  and 
extract  its  Acid,  it  muft  be  put  Into  a  retort,  and 
diftilled  in  a  reverbatory  furnace  with  degrees  of 
fire.  An  infipid  phlegm  rifes  firft,  which  is  the 
water  retained  by  the  Salt  in  cryftalHzing.  This 
phlegm  is  fucceeded  by  an  acid  liquor,  which  rifes 
in  the  form  of  white  vapours  that  fill  the  receiver, 
JTowards  the  end  of  the  diftillation  the  fire  muft 
be  violently  urged,  in  order  to  raife  the  ftrongeft  and 
moft  fixed  Acid.  At  laft  there  remains  in  the  retort  a 

black 
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black  matter,  which  is  nothing  but  Copper,  that 
may  be  reduced  by  melting  it  in  a  crucible  with 
one  part  of  Salt-petre  and  two  parts  of  Tartar, 
A  fimilar  Acid,  but  more  oily,  and  in  a  much  fmaller 
quantity,  may  be  obtained  from  Verdegris  by  dif- 
tillation. 

The  Acid,  which  in  this  diflillation  comes  over 
after  the  firft  phlegm,  is  an  exceeding  ftrong  and 
concentrated  Vinegar.  It  is  known  by  the  title  of 
Spirit  of  Verdegris.  Zwelfer,  and  after  him  M.  le 
Fevre  in  his  Chymiftry,  bellows  extraordinary 
praifes  on  this  Spirit  ;  pretending  that  it  will  make 
the  Salt  of  Coral,  and  others  of  the  fame  kind, 
without  lofmg  any  of  its  virtue,  or  ceafing  to  be 
acid;  fo  as  to  remain  flill  capable  of  performing 
other  operations  of  the  fame  nature.  But  Mr. 
Boerhaave  and  Mr.  Lemeir  pofitively  deny  the 
fadt  ;  and  with  good  reafon,  having  formed  their 
judgments  on  their  own  experiments. 

Yet  I  can  hardly  think  both  Zwelfer  and  le  Fevre 
would  have  affirmed  a  thing  of  this  nature  in  fuch 
a  pofitive  and  confident  manner,  if  they  had  been 
convinced  in  their  minds  that  it  was  falfe.  We 
mull  fuppofe  that  thofe  Chymiils  examined  the  mat¬ 
ter  with  too  little  attention,  and  were  milled  by  fome 
fallacious  appearance.  Probably  they  may  have  com¬ 
pared  this  concentrated  Vinegar  with  common  dii- 
tilled  Vinegar  ;  they  may  have  put  to  their  Coral 
an  equal  dofe  thereof  ;  and,  after  faturation,  they 
may  have  diftilled  off  the  fuperfluous  liquor,  which 
may  have  effervefced  with  frefh  Coral  and  dillblved 
it.  Surprifed  at  this  effedt  they  may  have  imagined 
that  their  Acid  had  loft  none  of  its  ftrength,  and 
that  it  had  the  virtue  of  converting  into  Salt  any 
quantity  of  Coral,  or  fuch  other  matters,  with¬ 
out  any  prejudice  to  its  Acidity.  A  ralh  conclu- 
fion  :  which  certainly  they  never  would  have  made, 
if  they  had  carried  the  experiment  far  enough  ;  if 

2  "  they 


Practice  of  Chymistry.  j*i 

they  had  diffolved  a  third  or  a  fourth  quantity  of 
Coral  in  their  Vinegar  :  for  they  would  have  been 
thereby  convinced  that  the  Spirit  of  Verdegris, 
like  all  other  acid  Spirits,  depofites  and  leaves  its 
Acid  in  abforbent  matters  ;  and  that  if  the  liquor, 
which  they  drew  off  by  diftillation  from  their  firft 
Salt  of  Coral,  was  Hill  acid,  and  capable  of  dif- 
folving  frelh  Coral,  nothing  could  be  inferred  from 
thence  but  that  Spirit  of  Verdegris  is  an  exceeding¬ 
ly  concentrated  Vinegar,  which,  in  the  fame  quantity 
of  liquor,  contains  much  more  Acid  than  the 
ftrongeft  diftilled  Vinegar  prepared  in  the  common 
way  ;  that  therefore  a  much  fmaller  dofe  thereof 
is  required  to  convert  a  given  quantity  of  Coral  into 
Salt  ;  and  that  the  liquor,  which  they  diftilled  from 
their  firft  Salt,  ftill  retained  fome  of  its  virtue, 
only  becaufe  it  was  replete  with  much  more  Acid 
than  could  be  neutralized  by  the  Coral.  But  a  love 
of  the  marvellous  fo  prepoifefies  the  mind  of  man, 
that  it  often  hinders  him  from  perceiving  the  moft 
obvious  things.  This  is  the  fault  of  all  the  ancient 
Chymifts  in  general  -,  and  I  believe  the  only  reafon 
why  we  find  their  books  fluffed  with  fo  many  un- 
fucceeding  experiments  was,  that  their  heated  ima¬ 
ginations  frequently  represented  things  to  them 
other  wife  than  they  really  were. 


PROCESS  III. 


The  Acid  of  Vinegar  combined  with  Lead.  Cerufe . 
Salt  or  Sugar  of  Lead .  ?  his  combination  decom¬ 

pounded. 


INTO  the  glafs  head  of  a  cucurbite  put  thin 
plates  of  Lead,  and  fecure  them  fo  that  they 
may  not  fall  out  when  the  head  is  put  upon  the 
cucurbite.  Fit  on  this  head  to  a  wide- mouthed  cu- 
Vol.  IL  Y  curbitc 
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curbite  containing  fome  Vinegar.  Set  it  in  a  fancT 
bath  ;  lute  on  a  receiver,  and  diflill  with  a  gentle 
heat  for  ten  or  twelve  hours.  Then  take  off  the 
head  :  in  it  you  will  find  the  leaden  plates  co¬ 
vered,  and,  in  a  manner,  crufted  over  with  a  white 
matter.  This  being  brufhed  off  with  a  hare’s  foot 
is  what  we  call  Cerufe .  The  leaden  plates  thus 
cleanfed  may  be  employed  again  for  the  fame  pur- 
pofe,  till  they  be  wholly  converted  into  Cerufe  by 
repeated  diftiliations.  During  the  operation  there 
will  come  over  into  the  receiver  a  liquor  fome  what 
turbid  and  whitifh.  This  is  a  diftilled  Vinegar  in 
which  fome  Lead  is  dififolved. 

Reduce  a  quantity  of  Cerufe  into  powder  ;  put 
it  into  a  matrafs  j  pour  on  it  twelve  or  fifteen  times 
as  much  diftilled  Vinegar  ;  fet  the  matrafs  in  a  fand- 
bath  ;  leave  the  matter  in  digeftion  for  a  day, 
fhaking  it  from  time  to  time  :  then  decant  your  li¬ 
quor,  and  keep  it  apart.  Four  frefh  Vinegar  on 
what  is  left  in  the  matrafs,  and  digeft  as  before. 
Proceed  thus  till  you  have  diftblved  one  half,  or  two 
thirds,  of  the  Cerufe. 

Evaporate  to  a  pellicle  the  liquors  you  poured 
off  from  the  Cerufe,  and  fet  them  in  a  cool  place. 
Greyifh  cryftals  will  (hoot  therein.  Decant  the  li¬ 
quor  from  the  cryftals  ;  evaporate  it  again  to  a  pel¬ 
licle,  and  fet  it  by  to  cryftallize.  Proceed  thus 
evaporating  and  cryftallizing,  as  long  as  any  crys¬ 
tals  will  fhoot.  Difiblve  your  cryftals  in  diftilled 
Vinegar,  and  evaporate  the  folution,  which  will 
then  fhoot  into  whiter  and  purer  cryftals.  This  is 
the  Salt  or  Sugar  of  Lead , 

OBS  E  R  VALIONS . 

Lead  is  eafily  diftblved  by  the  Acid  of  Vinegar, 
If  it  be  barely  expofed  to  the  vapour  of  that  Ac;d? 
its  fur  face  is  corroded,  and  converted  into  a  kind  of 
calx  or  white  ruft,  much  ufed  in  painting,  and  known 

by 
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by  the  name  of  Cerufe  or  V/h'te  Lead.  But  this 
preparation  of  Lead  is  not  combined  with  a  fuffi- 
cient  quantity  of  Acid  to  convert  it  into  a  Salt  : 
it  is  no  more  than  Lead  divided  and  opened  by  the 
Acid  of  Vinegar  ;  a  matter  which  is  to  Lead  what 
Verdegris  is  to  Copper.  And  therefore  if  you  de¬ 
fire  to  combine  Cerufe  with  the  quantity  of  Acid 
neceffary  to  convert  it  into  a  true  Neutral  Salt,  you 
muft  treat  it  in  the  fame  manner  as  wé  did  Verdegris 
in  order  to  procure  Cr  y  dials  of  Copper  ,  that  is,  you 
mud  didfolve  it  in  diddled  Vinegar,  as  the  procefs 
directs. 

The  Salt  of  Lead  is  not  very  white  when  it  fird 

j 

{hoots  ;  and  for  this  reaihn  it  is  didblved  again  in 
diddled  Vinegar,  and  crydallized  a  fécond  time. 
If  Salt  of  Lead  be  repeatedly  didblved  in  diddled 
Vinegar, and  the  liquor  evaporated,  it  will  grow  thick.; 
but  dill  cannot  be  defecated  without  great  difficulty. 
If  the  fame  operation  be  oftener  repeated,  this  qua¬ 
lity  will  be  thereby  more  and  more  increafed  ;  till 
at  lad  it  will  remain  on  the  fire  like  an  Oil  or  melted 
Wax  :  it  coagulates  as  it  cools,  and  then  looks,  at 
fird  fight,  like  a  metallic  mafs,  fomewhat  refem* 
bling  Silver.  This  matter  runs  with  a  very  gentle 
heat,  almod  as  eafily  as  wax. 

The  Salt  of  Lead  hath  a  faccharine  tade,  which 
hath  procured  it  the  name  alfo  of  Sugar  of  Lead. 
For  this  reafon  when  Wine  begins  to  turn  four,  the 
fure  way  to  cure  it  of  that  difagreeable  tade  is,  to 
fubditute  a  fweet  one  which  is  not  difagreeable  to 
the  tade,  by  mixing  therewith  Cerufe,  Litharge, 
or  fome  fuch  preparation  of  Lead:  for  the  Acid 
of  the  Wine  diffolves  the  Lead,  and  therewith 
forms  a  Sugar  of  Lead,  which  remains  mixed  with 
the  Wine,  and  hath  a  tade  which,  joined  with  that 
of  the  Wine,  is  not  unpleafant.  But,  as  Lead 
is  one  of  the  mod  dangerous  poffions  we  know, 
this  method  ought  never  to  be  prablifed  y  and  who- 

Y  2  ever 
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ever  ufes  fuch  a  pernicious  drug  deferves  to  be  mod 
feverely  pumfhed.  Yet  fome  thing  very  like  this 
happens  every  day,  and  mull  needs  have  very  bad 
confequences while  there  is  no  body  to  blame,  and 
thofe  to  whom  the  thing  may  prove  fatal  can  have  no 
miftruft  of  it. 

All  the  retailers  of  Wine  have  a  cuftom  of  filling 
their  bottles  on  a  counter  covered  with  Lead,  hav¬ 
ing  a  hole  in  the  middle,  into  which  a  Leaden  pipe 
is  foldered.  The  Wine  which  they  fpill  on  the 
counter,  in  filling  the  bottles,  runs  through  this 
pipe  into  a  Leaden  veffel  below.  In  that  it  ufually 
ftands  the  whole  day,  or  perhaps  feveral  days  ;  after 
which  it  is  taken  out  of  the  Leaden  veffel,  and 
mixed  with  other  Wine,  or  put  into  the  bottle  of 
fome  petty  cuftomer.  But,  alas  ror  the  man  to 
whofe  lot  fuch  Wine  falls  !  He  mull  feel  the  moft 
fatal  effefts  from  it  ;  and  the  danger  to  which  he  is 
expofed  is  fo  much  the  greater,  the  longer  the  Wine 
hath  flood  in  the  Leaden  veffel,  and  thereby  acqui¬ 
red  a  more  noxious  quality.  We  daily  fee  cruel  dif- 
tempers,  among  the  common  people,  occafioned 
by  fuch  caufes,  which  are  not  fufficiently  attend¬ 
ed  to. 

Wine  that  is  not  kept  in  clofe  veffels  is  apt  to  turn 
four  very  foon,  elpecially  in  the  fummer  ■,  and  the 
retailers  of  Wine  have  obferved  that  their  drippings, 
thus  collected  in  veffels  of  Lead,  are  not  liable  to 
this  inconvenience.  1  his  is  what  hath  eftablilhed 
among  them  the  practice  I  am  fpeaking  againft. 
As  they  fee  only  the  good  effects  thereof,  and  know 
nothing  of  its  ill  confequences,  we  cannot  be  an¬ 
gry  with  them.  It  is  natural  to  thinks  that,  as  Lead 
hath  the  property  of  keeping  Wine  cool,  it  may  by 
that  means  prevent  its  growing  four  for  fome  time  ; 
and  perfons  who  are  not  verfed  in  Chymiftry  can 
hardly  fufpeft  that  Wine  is  preferved  from  being 
pricked,  only  by  being  converted  into  a  kind  of 
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poifon.  Yet  this  is  the  very  cafe  :  for  Lead  doth 
not  hinder  the  Wine  from  growing  four*,  but, 
unitino-  with  its  Acid,  as  foon  as  it  appears,  and 
forming  therewith  a  Sugar  of  Lead,  changes  the 
tarte  thereof  as  hath  been  faid,  and  hinders  the 

Acid  from  affedting  the  palate. 

Hence  it  appears  how  much  it  were  to  be  wilhed 
that  the  ufe  of  thofe  counters  covered  with  Lead 
were  abolifhed  entirely.  I  am  informed,  by  a  Chy- 
mift  zealous  for  the  public  good  *,  that  he  repre- 
fented  this  matter  to  the  Magiftrates  feveral  years 
ago.  It  is  not  to  be  doubted,  that,  when  the  dealers 
in  Wine  know  the  ill  confequences  attending  this 
pradlice,  they  will  with  pleafure  facrifice  the  fmall 
benefit  they  receive  from  it  to  the  publick  fafety.^ 

It  is  eafy  to  prove  whether  or  no  a  fufpedted  Wine 
contains  Lead.  You  need  only  pour  into  it  a  little 
Oil  of  Tartar  per  deliqutum  *,  or,  if  you  have  not 
that  at  hand,  a  lye  of  the  allies.  of  green  wood 
If  there  be  any  Lead  diflblved  in  it,  the  liquor  will 
immediately  grow  turbid,  and  the  Lead  will  pre¬ 
cipitate  in  the  form  of  a  white  powder  ;  becaufe  the 
Sugar  of  Lead  it  contains,  being  a  Neutral  Salt 
whofe  bafis  is  a  metal,  is  decompounded  by  ths 
Fixed  Alkali,  which  feparates  that  metal  from  the 
Acid.  Lead  thus  feparated  from  the  Acid  of  Vin¬ 
egar  by  an  Alkali  is  called  Magiftery  of  Lead - 

*  Mr  Rouelle,  whom  I  have  hadoccafion  to  mention  feveral 
times  in  this  work  with  the  honour  which  he  deferves,  and  with 
whom  1  went  through  a  Courfe  of  Chymiftry  when  I  was  a 
Student  in  Medicine.  It  mud  be  obferved,  to  the  praife  of  this 
ingenious  Artid,  that  he  is  the  firft  Frenchman  that  ever  gave 
Courfes  of  Chymidry.  In  thefe  he  explains  the  operations  ac¬ 
cording  to  the  true  and  found  Theory  of  the  Science  drawn  from 
the  writings  of  Beecher,  Stahl,  Juncker,  Boyle,  Boerhaave, 
Hoffman,  and  many  other  excellent  Chymifts,  whom  it  wouki 
be  tedious  to  mention  here,  as  well  as  from  the  Memoirs  or  the 
mod  celebrated  Academies,  particularly  thole  of  the  Academy 
of  Sciences  at  Paris. 

Y  3 
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Ceruft,  or  White  Lead,  is  alfo  a  very  dangerous 
pcifon,  It  is  a  pigment  very  much  ufed,  being  the 
only  White  that  can  be  applied  with  Oil.  This 
White  is  the  molt  common,  or  perhaps  the  only 
caufe  of  thofe  dreadful  colicks,  with  which  painters, 
and  all  that  work  in  colours,  are  frequently  afflicted. 
This  induced  me  to  examine  all  the  fubftances  ca¬ 
pable  of  affording  a  White,  in  order  to  find  one,  if 
poffible,  which  might  be  fubftituted  for  White  Lead  : 
but,  after  a  vaft  number  of  experiments,  I  had 
the  mortification  to  be  convinced  that  ail  Whites, 
even  the  brighteft  and  moft  beautiful,  which  are 
not  metallic,  produce  nothing,  when  ground  with 
Oil,  but  greys,  or  dirty  yellows.  There  is  ftill 
ibme thing  to  be  hoped  for  in  Whites  obtainable  from 
certain  metallic  fubftances  :  but,  as  every  one  of 
thofe  matters  may  be  fufpedfed  of  fome  noxious 
quality,  long  experience  alone  will  remove  our  juft 
apprehenjîons  of  danger  from  every  thing  afforded 
by  fuch  fubftances. 

To  return  to  the  Salt  of  Lead  :  it  may  be  de¬ 
compounded  by  diftillation  without  additament.  In 
order  to  perform  this,  you  muft  put  the  Salt  of 
Lead  into  a  glafs  or  ftone  retort,  leaving  a  full  third 
thereof  empty,  and  diftill  in  a  reverberating  fur¬ 
nace  with  degrees  of  fire.  A  fpirit  rifts,  which  fills 
the  receiver  with  clouds.  When  nothing  more  will 
come  over  with  a  fire  that  makes  the  retort  red- 
hot,  let  the  veffels  cool,  and  then  unlute  them. 
You  will  find  in  the  receiver  an  auftere  liquor,  which 
is  inflammable  ;  or,  at  lead,  an  inflammable  Spirit 
may  be  obtained  from  it,  if  about  one  half  thereof 
be  drawn  off  by  diftillation  in  a  glafs  alembic.  The 
retort  in  which  the  Salt  of  Lead  was  decompounded 
contains,  at  the  end  of  the  operation,  a  blackifh 
matter  :  this  is  Lead,  which  will  refume  its  metallic 
form  on  being  melted  in  a  crucible  ;  becaufe  the 
Acid  by  which  it  was  diffolved,  and  from  which 

»  * .  *"*  1  *  >  * 
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it  hath  been  feparated,  being  of  a  very  oily  na¬ 
ture,  hath  left  in  it  a  fufficient  quant.ty  of  phlo- 

0  What  is  mod  remarkable  in  this  decompofition  of 
Salt  ot  Lead  is  the  inflammable  Spirit  which  it 
yields,  though  the  Vinegar  which  entered  into  the 
compofidon  of  the  Salt  feemed  to  contain  none 

at  all. 


CHAP.  VII. 

Of  the  Putrid  Fermentation  of  Vegetable 

Substances. 


process  I. 

The  Putrefaction  of  Vegetables. 

FILL  a  hoglhead  with  green  plants,  and  tread 
them  down  a  little-,  or,  if  the  vegetables  be 
dry  and  hard  fubftances,  divide  them  into  minute 
parts  and  fteep  them  a  little  in  water  to  moiften 
them  :  then  leave  them,  or  the  green  plants,  in  the 
veffel,  uncovered  and  expofed  to  the  open  air.  by 
deo-rees  a  heat  will  arife  in  the  center  of  the  ve:  c  , 
which  will  continue  increafing  daily,  at  lati  gio\ 
very  ftrong,  and  be  communicated  to  the  whole  mafs. 

lon«  as  the  heat  is  moderate,  the  plants  will  re¬ 
tain  their  natural  fmell  and  tafte  As  the  heat  in- 
creafes,  both  thefe  will  gradually  alter,  and  at daft ■  e- 
come  very  difagreeable,  much  like  thofe  ol  putrid 
animal  fubftances.  The  plants  will  then  be  ten  er 
as  if  they  had  been  boiled  5  or  even  be  reduced  to 

Y  4 


328  Elements  of  the 

kind  of  pap,  more  or  lefs  liquid  according  to  the 
quantity  of  moifture  they  contained  before. 

OBSERVAT  10  NS. 

Almost  all  vegetable  matters  are  fufceptible  of 
putrefaction  ;  but  fome  of  them  rot  fooner,  and 
others  more  flowly.  As  putrefaction  is  only  a 
fpecies  of  fermentation,  the  effeCt  whereof  Is  to 
change  entirely  the  Hate  of  the  Acid,  by  combining 
it  with  a  portion  of  the  earth  and  Oil  of  the  mixt, 
which  arefo  attenuated  that  from  this  union  there  re¬ 
faits  a  new  faline  fabltance  in  which  no  Acid  is  dif- 
cernible  ;  which  on  the  contrary  hath  the  properties 
of  an  Alkali,  but  rendered  Volatile  ;  it  is  plain, 
that,  the  nearer  the  Acid  of  a  plant  let  to  putrefy 
is  to  this  date,  the  fooner  will  the  putrefaction  of 
that  plant  be  completed.  Accordingly  all  plants  that 
contain  a  Volatile  Alkali  ready  formed,  or  from 
which  it  can  be  obtained  by  diltillation,  are  the  molt 
difpofed  to  putrefaction. 

Thofe  plants,  in  which  the  Acid  is  very  manifelt 
and  fenfible,  are  lefs  apt  to  putrefy  ;  becaufe  all 
their  Acid  mult  undergo  the  change  above  fpecified. 
But  vegetable  matters,  whofe  Acid  is  entangled  and 
clogged  by  feveral  of  their  other  principles,  mult 
be  (till  longer  elaborated  before  they  can  be  reduced 
to  the  condition  into  which  complete  putrefaction 
brings  all  vegetables.  The  earthy  and  oily  parts, 
in  which  the  Acids  of  thefe  fabltances  are  fheathed, 
mult  be  attenuated  and  divided  by  a  previous  fer¬ 
mentation,  which,  of  thofe  parts  fabtilized  and 
united  with  the  Acid,  forms  an  Ardent  Spirit, 
wherein  the  Acid  is  more  perceptible  than  in  the  ai¬ 
med  inlipid  or  faccharine  juices  out  of  which  it  is 
produced.  The  Acid  contained  in  the  Ardent  Spi¬ 
rit  mult  be  hill  further  dilengaged,  before  it  can 
enter  into  the  combination  of  a  Volatile  Alkali  : 
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confequently  the  Ardent  Spirit  muft  undergo  a  fort 
of  decompofition  ;  its  Acid  muft  be  rendered  more 
fenfible,  and  be  brought  to  the  fame  condition  as  the 
Acid  of  plants  in  which  it  manifefts  all  its  pro- 
perdes. 

Hence  it  appears  that  the  fpirituous  and  acetous 
fermentations  are  only  preparatives  which  Mature 
makes  ufe  of  for  bringing  certain  vegetable  mat¬ 
ters  to  putrefaction.  Thefe  fermentations  therefore 
muft  be  confidered  as  advances  towards  that  put  re - 
faction  in  which  they  terminate,  or  rather  as  the 
firft  ftages  of  putrefaction  itfelf.  This  is  the  opinion 
of  Mr.  Stahl,  who  hath  treated  this  fubj,ect  with 
great  fagacity,  and  thrown  much  light  upon  it. 

°  Mr.  °Boerhaave  is  not  altogether  of  the  fame 
mind.  He  confiders  putrefaction  as  fomething 
foreign  to  fermentation  ;  as  an  operation  independent 
of  it,  and  very  different  from  it.  He  gives  the 
title  of  fermentation  to  that  inteftine  and  fpontane** 
ous  motion  only  which  produces  an  Ardent  Spirit, 
and  changes  it  into  an  Acid.  He  founds  his  opi¬ 
nion  on  this,  that  the  circumftances  attending  pu¬ 
trefaction  are  different  from  thofe  whicn  accompany 
fpirituous  and  acetous  fermentation  -,  that  the  pro¬ 
duct  of  putrefaction  is  very  different  from  the  pro¬ 
ducts  of  thefe  fermentations;  and  laftly,  that  all 
vegetable  and  animal  fubftances  are  fufceptible  of 
putrefaction,  whereas  only  fome  kinds  of  them  are 
capable  of  fermentation  properly  fo  called. 

Mr.  Boerhaaveis  fofar  right,  that  we  ought  not 
to  confound  together  operations  which  differ  in 
feveral  refpects,  and  refult  in  different  productions  ; 
but  Mr.  Stahl’s  opinion  muft  neverthelefs  be  looked 
on  as  highly  probable,  or  rather  abfolutély  true. 
For  it  doth  not  neceffarily  follow,  from  the  diffe¬ 
rence  between  the  circumftances  and  productions  of 
fermentative  motions,  that  the  operations  have  no 

relation  to,  or  connexion  with,  each  other.  They 

may 
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may  neverthelefs  be  conftdered  as  different  fteps  of 
one  and  the  fame  operation  :  and  if  all  vegetable  and 
animal  matters  are  not  fufceptible  of  the  three  de¬ 
grees  of  fermentation,  we  can  only  infer  from  thence 
that  there  are  mixts,  in  which  the  whole  Work  of 
fermentation  is  yet  to  do  ;  and  that  there  are  others 
whofe  principles  are  fo  difpofed  that  they  are  in  the 
lame  condition  as  if  they  had  already  undergone 
the  fini:,  or  even  the  fécond,  degree  of  fermentation  ; 
and  confequently  fuch  mixts  are  fufceptible  only  of 
the  fécond,  or  perhaps  of  the  third,  degree  of  fer¬ 
mentation. 

Mr.  Stahl  therefore  fays  very  judicioufly,  that, 
far  from  denying  putrefadion  to  be  a  fermentation, 
\vc  ought  on  the  contrary  to  confider  all  fermenta¬ 
tion  as  no  other  than  putrefadion.  Matters  fufcep¬ 
tible  of  the  fpirituous  and  acetous  fermentation  do 
but  pafs  through  thefe  previous  alterations  in  their 
way  to  complete  putrefadion.  On  this  principle 
Wine  and  Vinegar  are  only  liquors  that  had  begun 
to  putrefy,  but  were  ftopt  at  the  firft  or  fécond  liage 
of  their  putrefadion.  This  is  fo  true,  that,  if  a  fer¬ 
menting  liquor  be  left  to  itfelf  in  the  open  air,  and 
in  a  due  degree  of  heat,  it  will  proceed  diredly,  with¬ 
out  any  flop,  to  perfed  putrefadion. 

The  acetous  fermentation  is  attended  with  more 
heat  than  the  fpirituous,  and  the  putrid  with  Hill 
more  than  the  acetous.  The  heat  of  putrefying  plants 
is  fometimes  fo  confiderable,  that,  when  they  are  not 
too  moi  ft,  and  are  flacked  up  in  great  heaps,  they 
take  fire  and  burn  violently.  Of  this  there  are  fre¬ 
quent  inftances  in  hay-ricks. 


PRO- 
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PROCESS  II. 

Putrefied  Vegetable  fubfiances  analyzed . 

PU  T  the  putrefied  plants  you  mean  to  ana¬ 
lyze  into  a  glafs  cucurbite,  and  fet  it  in  a  fand- 
bath.  Fit  to  it  a  head  ;  lute  on  a  receiver  ;  diftiil 
with  a  gentle  fire,  and  a  limpid  fetid  liquor  will 
come  over.  Continue  the  diftillation  till  the  matter 
contained  in  the  retort  be  almoft  dry. 

Then  unlute  your  veffels,  and  keep  the  liquor 
you  find  in  the  receiver  by  itfelf.  Put  the  matter 
remaining  in  the  cucurbite  into  a  retort,  and  diftiil 
with  a  graduated  heat.  There  will  rife  white  va¬ 
pours  ;  a  pretty  confiderable  quantity  of  liquor 
nearly  like  that  of  the  former  diftillation  ;  a  Vola¬ 
tile  Salt  in  a  concrete  form  ;  and  a  black  oil,  which 
towards  the  end  will  be  very  thick.  In  the  retort 
there  will  remain  a  black  charred  matter,  which 
being  burnt  in  the  open  air  will  fall  into  afhes,  from 
which  no  Fixed  Alkali  can  be  extracted. 

By  means  of  a  funnel  feparate  your  oil  from  the 
aqueous  liquor.  Diftiil  this  liquor  with  a  gentle  heat. 
You  will  by  this  means  obtain  a  Volatile  Salt  like 
that  of  animals  ;  of  which  you  may  alfo  get  fome, 
by  the  fame  means,  from  the  liquor  which  came 
over  in  the  firft  diftillation. 

O  B  S  E  R VA? 10  NS . 

This  analyfis  fhews  the  changes  which  putrefac¬ 
tion  produces  in  vegetable  matters.  Scarce  any  of 
their  principles  are  now  to  be  difcerned.  They  now 
yield  no  aromatic  liquor  ;  no  EfTential  Oil  ;  no  Acid  ; 
and  confequently  no  EfTential  Salt,  Ardent  Spirit, 
or  Fixed  Alkali:  in  a  word,  whatever  their  natures 
were  before  putrefaction,  they  are  all  alike  when 
they  have  once  undergone  this  fermentative  motion 

in 

«  t 


332  Elements  of  the 

in  its  full  extent.  Nothing  can  then  be  obtained 
from  them  but  Phlegm,  a  Volatile  Alkali,  a  fetid 
Oil,  and  an  infipid  Earth. 

Almoft  all  thefe  changes  are  owing  to  the  tranff 
mutation  of  the  Acid,  which  is  depraved  by  putre¬ 
faction,  and  combined  with  a  portion  of  the  Oil 
and  fubtilized  Earth  of  the  mixt  *,  fo  that  the  refult 
of  their  union  is  a  Volatile  Alkali.  Now,  as  the 
Fixed  Alkali,  found  in  the  afhes  of  unputrefied 
plants,  is  only  the  moft  fixed  part  of  their  earth  and 
of  their  Acid,  clofely  united  together  by  the  igneous 
motion,  it  is  not  furprifing  that,  when  all  the  Acid, 
with  a  part  of  the  earth,  is  fubtilized  and  volatilized 
by  putrefaClion,  no  Fixed  Alkali  can  be  found  in 
the  afhes  of  putrefied  Vegetables.  The  alteration 
which  the  Acid  fuffers  by  the  putrefaClive  motion  is, 
in  my  opinion,  the  greateft  it  can  undergo,  without 
being  entirely  deflroyed  and  decompofed,  fo  as  to  be 
tto  longer  a  Salt. 

We  have  feen  it,  in  the  Mineral  kingdom,  in  its 
greateft  purity  and  ftrength.  Its  combination  with 
Oil,  and  the  other  alterations  it  undergoes,  in  the 
Vegetable  kingdom,  have  fhewn  it  weakened  and 
difguifed.  The  changes  it  fuffers  by  the  fpirituous 
and  acetous  fermentation,  have  exhibited  it  in  other 
forms.  And,  laftly,  putrefaClion  disfigures  it  com¬ 
pletely,  and,  in  feme  fort,  changes  its  very  nature, 
fo  that  it  cannot  be  diftinguifhed.  In  the  animal 
kingdom  we  find  it  nearly  in  the  fame  condition  : 
for  though  the  Vegetable  fubftances,  on  which  ani¬ 
mals  feed,  do  not  undergo  direCl  putrefaClion,  in 
its  full  extent,  before  they  are  converted  into  animal 
juices,  yet  they  fuffer  moft  of  the  alterations  pro¬ 
duced  by  putrefaClion  -,  fo  that  when  they  have  ac¬ 
quired  the  qualities  neceffary  to  their  becoming  an 
aClual  nutritious  animal  juice,  they  are  within  one 
ftep  of  complete  putrefaClion.  For  this  reafon  all 
animal  fubftances  are  very  apt  to  putrefy,  and  are  un  » 
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fufceptible  of  the  fir  ft  degrees  of  fermentation. 
But  this  difcuffion  belongs  to  the  animal  kingdom,  of 
which  we  are  now  going  to  treat  in  the  third  part 
of  thefe  Elements  -,  the  theory  of  putrefaction 
ferving  to  introduce  it,  and  naturally  leading  us 
to  it. 


PART  III. 

Of  Operations  on  Animal  fubjiances . 


CHAP.  I. 

Of  Milk. 


PROCESS  I. 

Milk  feparated  into  Butter ,  Curd ,  and  Whey  :  in - 

ftanced  in  Cow’s- Milk. 

PU T  new  Cow’s  milk  into  a  fiat  earthen  pan, 
and  fet  it  in  a  temperate  heat.  In  ten  or  twelve 
hours  time  there  will  gather  on  its  furface  a  thick 
matter,  of  a  fornewhat  yellowilh  white  :  this  is 
called  Cr(eam.  Gently  fkim  off  this  Cream  with 
a  fpoon,  letting  the  milk  you  take  up  with  it 
run  off.  Put  all  this  Cream  into  another  veffel, 
and  keep  it.  The  milk  thus  fkimmed  will  not  be 
quite  fo  thick  as  before  :  nor  will  it  be  of  fuch  a 
dead  white,  but  have  a  little  blueifh  caff  If  all 
the  Cream  be  not  feparated  from  it,  more 
will  gather  on  its  furface  after  fome  time,  which 
muff  be  taken  off  as  the  former.  In  two  or  three 

days 
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days  the  fkimmed  milk  will  coagulate  into  a  foft 
mafs  called  Curdy  and  then  it  taftes  and  fmells 
four. 

Cut  this  Curd  acrofs  in  feveral  places.  It  will 
immediately  difcharge  a  large  quantity  of  Serum . 
Put  the  whole  into  a  clean  linnen  cloth  -,  hang  it  up, 
and  underneath  it  let  a  veflel  to  receive  the  Serum 
as  it  drops.  When  the  aqueous  part  hath  done 
dripping,  there  will  remain  in  the  filter  a  white  fub- 
ftance  fomewhat  harder  than  the  curdled  milk. 
This  fubftance  is  called  Cheefe,  and  the  Serum  fe- 
parated  from  it  is  known  by  the  name  of  Whey. 

OBSERVATIONS. 

The  milk  of  animals,  that  feed  only  on  vegeta¬ 
bles,  is  of  all  animal  matters  the  leaft  removed 
from  the  vegetable  nature.  The  truth  of  this  will 
be  demonltrated  by  the  experiments  we  fhall  pro¬ 
duce  by  and  by,  for  the  further  analyfis  of  milk. 
For  this  reafon  we  judged,  with  Mr.  Boerhaave, 
that  it  was  proper  to  begin  the  analyfis  of  animals 
by  examining  this  liquor. 

Mod  Chymifis  juflly  confider  Milk  as  of  the 
fame  nature  with  Chyle.  Indeed  there  is  great 
reafon  to  think,  that,  except  fome  fmall  differences 
to  be  afterwards  taken  notice  of,  thefe  two  matters 
are  nearly  the  fame.  They  are  both  of  a  dead 
white  colour,  like  that  of  an  emulfion  -,  which  proves 
that,  like  emulfions,  they  conflit  of  an  oily  matter 
divided,  diffufed,  and  fufpended,  but  not  perfectly 
difiolved,  in  an  aqueous  liquor. 

It  is  not  furprifing  that  thefe  liquors  Ihould  re¬ 
ferable  emulfions  •,  for  they  are  produced  in  the 
fame  manner,  and  may  very  juftly  be  called  Animal 
Emulfions.  For  how  are  vegetable  fubltances  con¬ 
verted  into  Chyle  and  Milk  in  an  animal  body  ? 
They  are  bruifed,  divided,  and  triturated  by  maftl- 
cation  and  digeftion,  as  perfedtly,  at  le&lt,  as  the 

mat- 
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matters  pounded  in  a  mortar  to  make  an  emulfion  j 
and  mu  ft  thereby  undergo  the  fame  changes  as  thole 
matters  ;  that  is,  their  oily  parts,  being  attenuated 
by  thofe  motions,  muft  be  mixed  with  and  lodged 
between  the  aqueous  parts,  but  not  diftolved  there¬ 
in  ;  becaufe  they  do  not,  in  the  bodies  of  animals, 
meet  with  faline  matters,  fuftkiently  difenfangled 
and  abtive,  to  unite  intimately  with  them,  and  by 
that  means  render  them  foluble  in  water. 

Neverthelefs  Chyle  and  Milk,  though  produced 
in  the  fame  manner  as  emulfions,  and  very  much 
refembling  them,  differ  greatly  from  them  in  feme 
refpedls  -,  owing  chiefly  to  the  time  they  remain  in 
the  bodies  of  animals,  their  being  heated  while 
there,  the  elaborations  they  undergo  therein,  and 
the  animal  juices  commixed  with  them. 

New  Milk  hath  a  mild  agreeable  tafte,  without 
any  faline  pungency  *,  nor  hath  any  Chymical  trial 
discovered  in  it  either  an  Acid  or  an  Alkali.  Yet  it 
is  certain  that  the  juices  of  plants,  out  of  which 
milk  is  formed,  contain  many  faline  matters,  and 
efpecially  Acids  :  accordingly  Milk  alfo  contains 
the  fame  ;  but  the  Acids  are  fo  Oieathed  and  com¬ 
bined,  that  they  are  not  perceptible.  The  cale  is 
the  fame  with  all  the  other  liquors  intended  to  con- 
ftitute  part  of  an  animal  body  :  there  is  no  percep¬ 
tible  Acid  in  any  of  them. 

Hence  it  may  be  inferred  that  one  of  the  principal 
changes  which  vegetables  undergo,  in  order  to  their 
being  converted  into  an  animal  fubftance,  conüfts 
in  this,  that  their  Acids  are  combined,  entangled, 
and  fheathed  in  fuch  a  manner  that  the/  become 
imperceptible,  and  exert  none  of  their  properties. 

Milk  left  to  itfelf,  without  the  help  of  diflilla- 
tion,  or  any  additament  whatever,  undergoes  a 
fort  of  decompofiton.  It  runs  into  a  kind  of  fpori- 
taneous  analyfis  ^  which  doth  not  indeed  reduce  it 
to  its  firft  principles*  yet  feparates  it  into  three  dif- 

tindfc 
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tind  fubftances,  as  the  procefs  fhews  ;  namely,  Into 
Cream,  or  the  buttery  fat  part,  into  Curd  or  Cheefe, 
and  into  Serum  or  Whey  :  which  fhews  that  thofe 
three  fubftances  of  which  Milk  confifts,  are  only 
mixed  and  blended  together,  but  not  intimately 
united. 

The  firft  parts,  being  the  lighted:,  rife  gradually 
to  the  furface  of  the  liquor  as  they  feparate  from 
the  reft  :  and  this  forms  the  Cream. 

'  Cream,  as  fkimmed  from  the  furface  of  Milk, 
is  not  however  the  pure  buttery  or  fat  part  ;  it  is 
ftill  mixed  with  many  particles  of  Cheefe  and 
Whey,  which  muft  be  feparated  in  order  to  reduce 
it  into  Butter.  The  moft  fimple,  and  at  the  fame 
time  the  bed:  method  of  effecting  this,  is  daily 
pradtifed  by  the  country  people.  It  condfts  in 
beating  or  churning  the  Cream,  in  a  veffel  con¬ 
trived  °for  that  purpofe,  with  the  fiat  fide  of  a  cir¬ 
cular  piece  of  wood,  in  the  center  of  which  a 
ftaff  is  fixed.  One  would  think  that  the  motion, 
impreffed  on  the  Cream  by  this  inftrument,  fhould 
rather  ferve  to  blend  more  intimately  the  particles 
of  Butter,  Cheefe,  and  Whey,  of  which  it  con- 
fifts,  than  to  feparate  them  from  each  other-,  as 
this  motion  feems  perfectly  adapted  to  divide  and 
attenuate  thofe  particles.  But,  if  we  confider 
what  paffes  on  this  occafion,  we  fhall  foon  perceive 
that  the  motion  by  which  Butter  is  churned  is 
nothing  like  triture  :  for  churning  is  no  other,  pro¬ 
perly  fpeaking,  than  a  continually  repeated  com- 
prefiion,  the  effect  whereof  is  to  fqueeze  out  from 
amongft  the  buttery  particles  thofe  of  Cheefe  and 
Whey  mixed  therewith  ;  by  which  means  the  par¬ 
ticles  of  Butter  are  brought  into  contadl  with  each 
other,  unite,  and  adhere  together. 

Milk,  whether  fkimmed  or  no,  grows  four  of 
itfelf,  and  curdles  in  a  few  days.  When  it  is  newly. 

curdled,  the  Cheefe  and  W  hey  feem  to  be  united, 

and 
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rind  to  make  but  one  mais  :  but  thefe  two  matters 
feparate  fpontaneoufly  from  each  other,  with  the 
greateft  eafe,  and  in  a  very  fhort  time. 

The  acidity,  which  Milk  naturally  corttradls 
in  the  fpace  of  a  few  days,  muff  be  confidered 
as  the  effedt  of  a  fermenting  motion,  which  difco- 
vers  in  that  liquor  an  Acid  that  was  not  perceptible 
before.  This,  properly  fpeaking,  is  an  acetous 
fermentation,  which  Milkpaffes  through  in  its  way 
to  putrefaction  ;  and  it  foon  follows,  efpécially 
if  the  Milk  be  expofed  to  a  hot  air. 

If,  inftead  of  leaving  Milk  to  grow  four  and  cur¬ 
dle  of  itfelf,  an  Acid  be  mixed  therewith,  while  it 
is  yet  fweet  and  newly  milked,  it  immediately  coa¬ 
gulates  -,  wrhich  gives  reafon  to  think  that  its  curd¬ 
ling  naturally  is  the  effeét  of  the  Acid,*  which  dis¬ 
covers  itfelf  therein  as  it  grows  flale. 

The  coagulation  of  Milk  may  alfo  be  confidera- 
bly  accelerated,  by  fetting  it  in  a  fand-bath  gently 
heated  ;  or  by  mixing  therewith  a  little  of  what,  in 
the  language  of  the  Dairy,  is  called  Runnet  ^  which 
is  nothing  but  fome  curdled  and  half-digefted  Milk 
taken  from  the  ftomach  of  a  Calf  :  or  both  thefe 
methods  may  be  employed  at  once,  which  will  pro¬ 
duce  the  effedt  (till  more  expedition  fly. 

It  is  not  difficult  to  find  out  the  caufe  of  thefe 
effedts.  The  Runnet,  which  is  Milk  already  curd¬ 
led  and  grown  four,  is  an  adtual  ferment  to  fweet 
Milk,  difpofing  it  to  turn  four  much  more  readily  : 
for  though  Milk,  when  thus  haftily  curdled  by  the 
Runnet,  hath  not  a  manifeftly  acid  tafte,  yet  it  is 
certain  that  this  Acid  begins  to  exert  itfelf.  The 
proof  thereof  is,  that,  being  expofed  to  the  fame 
degree  of  heat  with  Milk  equally  new,  that  is  not 
mixed  with  this  ferment,  it  turns  four  much  fooner. 
As  to  the  efifedt  of  heat  in  coagulating  Milk,  there 
is  nothing  extraordinary  in  it  :  we  know  how  much 
it  promotes  and  accelerates  all  fermentative  motion* 
Vol.  II.  Z  The 
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The  whole  of  this  perfectly  agrees  with  what  we 
faid  before  concerning  fermentation. 

Fixed  Alkalis  alfo  coagulate  Milk  ;  but  at  the 
fame  time  they  feparate  the  Whey  from  the  Cheefe, 
which  floats  on  the  liquor  in  clots.  They  give  the 
Milk  a  rufifet  colour  inclining  to  red  ,  which  may 
arife  from  their  attacking  the  tat  part. 

The  reparation  of  Milk  into  Butter,  Cheefe, 
and  Whey,  is  a  kind  of  imperfect  analyfls  thereof, 
or  rather  the  beginning  of  one.  In  order  to  render 
it  complete,  we  mu  ft  examine  each  of  thefe  fub- 
ftances  feparately,  and  find  the  principles  of  which 
they  conflit.  This  we  fhall  endeavour  to  do  in  the 
following  procefs. 


P  R  O  C  E  S  S  II. 

Butter  analyzed  by  Diftillaticn. 

INTO  a  glafs  retort  put  the  quantity  of  frefh 
Butter  you  intend  to  diftill.  Set  the  retort  in  a 
reverberatory  *5  apply  a  receiver  -,  and  let  your  fire 
be  very  gentle  at  firft.  The  Butter  will  melt,  and 
there  will  come  over  fome  drops  of  dear  water, 
which  will  have  the  peculiar  fmell  of  frefh  Butter, 
and  fhew  feme  tokens  of  Acidity.  If  the  fire  be 
increafed  a  little,  the  Butter  will  feem  to  boil  :  a 
froth  will  gather  on  its  furface,  and  the  phlegm, 
ftill  continuing  to  run,  will  gradually  come  to  Imelî 
juft  like  Butter  clarefyed  in  order  to  be  preferved. 
Its  Acidity  will  be  ftronger  and  more  manifeft  than 
that  of  the  firft  drops  that  came  over. 

Soon  after  this, ,  by^encreaflng  the  fire  a  little 
more,  there  will  rife  an  Oil,  having  nearly  the 
fame  degree  of  fluidity  as  fat  Oils  ;  but  it  will  grow 
thicker  as  the  diftillation  advances,  and  at  laft  will 

fix  in  the  receiver  when  it  cools.  It  will  be  accom- 

y  panied 
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panied  with  fome  drops  of  liquor,  the  Acidity 
whereof  will  always  increafe,  while  its  quantity  de- 
creafes,  as  the  diftillation  advances. 

While  this  thick  Oil  is  diftilling,  the  Butter  con¬ 
tained  in  the  retort,  which  at  firft  feemed  to  boil,  will 
be  calm  and  fmooth,  without  the  leak  appearance  of 
ebullition  ;  though  the  heat  be  then  much  greater  than 
when  it  boiled.  Continue  the  diftillation^  conftantly 
increafing  the  fire  by  degrees  as. you  find  it  neceffary  for 
the  elevation  of  the  thick  Oil.  This  Oil,  or  rather  this 
kind  of  Butter,  will  be  at  laft  of  a  ruffet  colour. 

J  hue  will  î île  along  with  it  fome  white  vapours 
exceeding  fharp  and  pungent. 

When  you  oblerve  that  nothing  more  comes 
over,  though  the  retort  be  quite  red-hot,  let  the 
veflels  cool,  and  unlute  them.  You  will  find  in  the 
receiver  an  aqueous  acid  liquor,  a  fluid  Oil,  and  a 
kind  of  fixed  brown  Butter.  Break  the  retort  and 
you  will  find  therein  a  charred  matter  ;  the  furface 
of  which,  where  it  touched  the  glafs,  will  be  of  a 
ftiining  black,  and  have  a  fine  polifh. 

observations. 

The  analyfis  of  Butter  proves  that  this  fubftancc, 
which  is  an  oily  matter  in  a  concrete  form,  owes  its 
confidence  to  the  Acid  only,  with  which  the  oily 
part  is  combined  :  that  is,  it  follows  the  general 
rule  frequently  mentioned  above  in  treating  of  other 
oily  compounds  ;  the  confidence  whereof  we  fhewed 
to  be  fo  much  the  firmer,  the  more  Acid  they  con¬ 
tain.  The  firft  portions  of  Oil  that  come  over 
in  the  diftillation  of  Butter  are  fluid,  becaufe  a 
pretty  confiderabfe  quantity  of  Acid  role  before 
them,  which  being  mixed  with  the  phlegm  gives 
it  the  Acidity  we  took  notice  of. 

This  Oil,  being  freed  from  its  Acid  and 
by  that  means  rendered  fluid,  rifes  firft  ;  be- 
caufe  it  is  by  the  fame  means  rendered  lighter.  The 
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kind  of  Butter  that  comes  over  afterwards,  though 
it  be  fixed,  is  neverthelefs  far  from  having  the  fame 
confidence  as  it  had  before  didillation  ;  becaufe  it 
lofes  much  of  its  Acid  in  the  operation.  This 
Acid  is  what  rifes  in  the  form  of  white  vapours. 
Thefe  vapours  are,  at  lead,  as  pungent  and  irrita¬ 
ting  as  the  Sulphureous  Acid  or  Volatile  Alkalis: 
but* their  fmell  is  different  :  it  hath  a  refemblance, 
or  rather  is  the  fame,  with  that  which  rifes  from 
Butter  when  it  is  burnt  and  browned  in  an  open 
veil'd.  But,  when  concentrated  and  collected  in 
clofe  veffels,  as  in  the  didillation  of  Butter,  they 
are  vadly  dronger  :  they  irritate  the  throat  fo  as 
to  inflame  it  ;  they  are  exceeding  fharp  and  pungent 
to  the  fmell,  and  are  fo  hurtful  to  the  eyes  that 
they  quickly  inflame  them,  as  in  an  ophthalmy, 
and  make  them  fhed  abundance  of  tears.  The 
great  volatility  of  this  Acid  is  entirely  owing  to  a 
portion  of  the  phlogidon  of  the  Butter  with  which 
it  is  dill  combined. 

It  may  be  afked  why  Butter,  or  the  oily  part  of 
Milk  which  hath  the  confidence  of  a  fixed  Oil, 
is  more  replete  with  an  Acid  than  the  Oils  of  the 
vegetables  whereof  the  Milk  was  formed  ;  as  thefe 
Oils  are  almod  ail  fluid,  which  indicates  their  con¬ 
taining  lefs  Acid  before  than  after  they  -were  digeded 
in  the  body  of  an  animal.  This  mud  appear  the 
more  extraordinary,  becaufe  the  Acid  contained  in 
the  liquors  of  animals  is  fheathed  and  impercepti¬ 
ble,  and  confequently  incapable  of  combining  with 
the  Oils  of  vegetables  fo  as  to  give  them  this  con¬ 
fidence. 

I  think  it  will  be  eafy  to  give  a  fatisfadlory 
anfwer  to  this  quedion,  if  it  be  confidered  that  the 
Oils,  which  exid  in  the  vegetable  juices  whereof 
the  Milk  is  formed,  are  far  from  being  combined 
with  the  whole  Acid  of  thofe  vegetables  -,  becaufe 
there  is  hardly  a  plant  that  doth  not  yield  a  great 

deal 
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deal  of  Add,  even  without  the  help  of  fire.  Now, 
there  is  reafon  to  think  that  one  of  the  principal 
effeds  of  digeftion  is  to  combine  and  unite  this 
Acid  with  the  oily  parts  of  vegetables  more  inti¬ 
mately  than  it  was  before. 

The  further  we  advance  in  the  analyfis  of  ani¬ 
mals,  the  more  we  fhall  be  convinced,  that,  in  the 
different  elaborations,  which  vegetable  fubftances 
undergo  in  order  to  their  being  changed  into  the 
nutritious  juices  of  animals,  nature  employs  all  her 
powers  to  expell,  deftroy,  or  at  leaft,  weaken  and 
blunt  the  Acids,  fo  as  to  render  them  abfolutely 
imperceptible.  One  of  the  belt  means  by  which 
fhe  can  effed  this,  is  the  combining  and  uniting 
them  intimately  with  the  oily  parts  :  and  this  opera¬ 
tion  ihe  probably  begins  in  digeftion.  She  gets 
rid  of  moft  part  of  the  Acids  contained  in  the  ali¬ 
ments,  by  thus  uniting  them  with  the  Oils  con¬ 
tained  in  thofe  aliments.  Hence  arifès  the  con¬ 
fidence  of  Butter,  which  is  the  fat  part  of 
Milk,  that  is,  of  a  liquor  half-changed  into  an 
animal  juice. 

This  explication  furnifhes  us  alfo  with  the  reafon 
why  Acids  agree  fo  ill  with  people  of  weak  and 
delicate  conftitutions.  The  motion  and  heat  in 
their  bodies  is  not  fufficient  to  elfed  a  due  combi¬ 
nation  of  the  Acids  with  the  Oils.  Hence  it  comes 
to  pafs,  that,  during  and  after  digeftion,  they 
find  in  their  bowels  the  bad  effeds  of  thofe  Acids, 
in  the  diforder  commonly  called  the  Heart-burn. 
Hence  all'o  it  is  that  fuch  peopfe  receive  great  bene¬ 
fit  from  the  ufe  of  Ablorbents,  which  uniting  with 
the  Acids  neutralize  them,  and  relieve  nature  when 
fhe  has  not  ftrength  enough  herfelf  to  get  the 
better  of  them. 

To  return  to  our  analyfis  of  Butter  :  we  took 
notice  in  the  proçefs  that  Butter  feems  to  boil  with 
de  very  moderate  heat  at  the  beginning  of  the  diftil- 
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lation,  and  that  in  the  courfe  of  the  operation  the 
ebullition  ceafes  entirely,  though  the  heat  be  then 
greatly  increaled  ;  which  is  contrary  to  the  general 
rule.  The  reafon  is  that  Butter,  though  a  feeni- 
ingly  homogeneous  mafs,  contains  neverthelefs 
fome  particles  of  Cheefe  and  Whey.  The  parti¬ 
cles  of  W  hey,  being  much  the  lighted:,  endeavour, 
on  the  firft:  application  of  heat,  to  extricate  them- 
felves  from  amongft  the  particles  of  Butter,  and 
to  rife  in  diftillation.  Thus  they  form  the 
drops  of  acidulated  phlegm  which  come  over 
at  firft,  and,  in  ftruggling  to  get  free,  lift  up  the 
buttery  parts,  or  actually  boil,  which  occafions  the 
ebullition  obfervable  at  the  beginning  of  the  pro- 
cefs.  When  they  are  once  feparated,  the  melted 
Butter  remains  cairn  and  fmooth,  without  boiling. 
If  you  want  to  make  it  boil  you  mint  apply  a  much 
greater  degree  of  heat  ;  which  you  cannot  do  in 
dole  vefiels,  without  fpoiling  the  whole  operation  : 
becaufe  the  degree  of  heat  neceflary  for  that  pur- 
pole  would  force  up  the  Butter  in  fubftance,  which 
would  rufii  over  into  the  receiver,  without  any  de- 
compofition.  Indeed  if  the  veffels  were  luted  they 
would  be  in  danger  of  burfting. 

As  to  the  cafeous  parts,  which  are  mixed  with 
trefh  Butter,  they  alio  feparate  at  the  beginning  of 
the  diflillation  when  the  Butter  is  melted,  and  ga¬ 
ther  on  its  furface  in  a  fcum.  Thefe  particles  of 
Cheefe  and  Whey,  which  are  heterogeneous  to 
Butter,  help  to  make  it  fpoil  the  fooner.  And  for 
this  reafon  thofe  who  want  to  keep  Butter  a  long  time, 
without  the  ufe  of  fait,  melt  it,  and  thereby  eva¬ 
porate  the  aqueous  parts.  The  lighted:  portion  of 
the  particles  of  Cheefe  riles  to  the  furface,  and  is 
fkirnmed  off  j  the  reft  remains  at  the  bottom  of  the 
vefTel,  from  which  the  Butter  is  eafily  feparated, 
by  decanting  it  while  it  is  yet  fluid. 


Butter 
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Butter  may  alfo  he  diftilled,  by  incorporating  it 
with  feme  additament  which  will  yield  no  principle 
itleif,  nor  retain  any  of  thofeof  the  Butter.  I  have 
diftilled  it  in  this  mannér  with  the  additament  of 
fine  land:  the  operation  fucceeds  very  well,  is 
fooner  finifhed,  and  more  eafily  conduced  :  but  I 
chofe  to  defcribe  here  the  manner  of  doing  it  with¬ 
out  additament  ;  becaufe  the  feveral  changes,  which 
the  Butter  undergoes  in  the  retort  during  the  opera¬ 
tion,  may  be  better  obferved. 

If  you  defire  to  convert  the  Butter  wholly  into 
Oil,  you  muft  take  the  fixed  matter  you  find  in  the 
receiver,  and  diftill  it  once  more,  or  oftener,  ac¬ 
cording  to  the  degree  of  fluidity  you  want  to  give 
it.  The  cafe  is  the  fame  with  this  matter  as  with  all 
other  thick  Oils,  which,  the  oftener  they  are  diftil¬ 
led,  grow  always  the  more  fluid,  becaufe  in  every 
diftillation  they  are  feparated  from  part  of  the 
Acid,  to  which  alone  they  owe  their  confidence. 


PROCE  S  S  III. 

j the  Curd  cf  Milk  analyzed  by  diftillation . 

ÎN  T  O  a  glafs  retort  put  feme  new  Curd,  having 
firft  drained  it  thoroughly  of  all  its  Whey,  and 
even  fqueezedit  in  a  linnen  cloth  to  exprefs  all  its  moif- 
ture.  Diftill  it  as  you  did  Butter.  There  will  come 
over  atfirftan  acidulated  phlegm,  fmelling  like  Cheefe 
or  Whey.  As  the  diftillation  advances,  the  Acidity 
of  this  phlegm  will  increafe. 

When  it  begins  to  run  but  very  (lowly  raife  your 
fire.  There  will  come  over  a  yellow  Oil,  fomewhat 
empyreumatic.  Continue  the  diftillation,  dill  in- 
creafing  the  fire  by  degrees  as  occafion  requires. 
The  Oil  and  acid  Phlegm  will  continue  ta 
rife  ;  the  Phlegm  growing  gradually  more  acid, 
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and  the  Oil  deeper  coloured  and  more  empyreu- 
made.  At  laft,  when  the  retort  is  almoft  red-hot, 
there  comes  off  a  fécond  black  Oil,  of  the  con¬ 
fidence  of  Turpentine,  very  empyreumatic,  and 
fo  heavy  as  to  fink  in  water.  In  the  retort  will  be 
left  a  considerable  quantity  of  charred  matter. 

OBSERVATIONS . 

Cheese-curd  barely  drained,  till  no  more 
Whey  will  drip  from  it,  is  not  entirely  freed  thereof 
and  for  this  reafon  we  directed  it  to  be  preffed  in  a 
linnen  cloth,  before  it  be  put  into  the  retort  to  be 
diftilled.  Without  this  precaution,  the  remaining 
Whey  would  rife  in  a  confiderable  quantity  on  the 
firft  application  of  heat;  and,  inftead  of  analyzing 
the  Curd  only,  we  Should  at  the  fame  time  analyze 
the  Whey  alia  This  is  to  be  underftood  of  green 
Curd  and  new-made  Cheefe  ;  for,  if  it  be  Suffered 
to  grow  old,  it  will  at  length  dry  of  itfelf  :  but 
then  we  Should  not  obtain  from  it  the  fame  princi¬ 
ples  by  diftillation  ;  as  it  corrupts  and  begins  to 
grow  putrid  after  Some  time,  especially  if  it  be 
not  mixed  with  Some  feafoning  to  preferve  it. 

The  firff  Phlegm  that  rifes  in  this  diftillation,  as 
in  that  of  Butter,  is  a  portion  of  the  Whey  that 
was  left  in  the  Cheefe,  notwithftanding  its  being 
well  preffed.  This  Phlegm  grows  gradually  more 
acid,  being  the  vehicle  of  the  Acids  of  the  Cheefe, 
which  are  forced  up  along  with  it  by  the  fire. 

The  Acid  obtained  from  this  matter  is  lefs  in 
quantity,  and  weaker,  than  that  of  Butter  :  and 
accordingly  the  Oil  diftilled  from  Cheefe  is  not 
fixed  like  that  of  Butter.  Yet  it  is  remarkable 
that  the  laft  empyreumatic  Oil,  which  is  as  thick 
as  Turpentine,  is  heavier  than  water:  a  property 
which  it  probably  derives  from  the  quantity  pf 
Acid  it  retains. 


The 
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The  quantity  of  charred  matter,  which  remains  in 
the  retort  after  the  diftillation  of  Cheefe,  is  much 
greater  than  that  left  by  Butter  ;  which  proves  that  the 
former  contains  a  much  greater  quantity  of  earth. 
Thefe  coals  are  exceeding  difficult  to  burn  and  re¬ 
duce  to  allies.  I  have  kept  them  red-hot,  in  the 
open  air,  and  in  a  very  ftrong  fire,  above  fix  hours, 
continually  ftirring  them,  in  order  to  bring  the 
under  parts  to  the  furface,  that  they  might  be  burnt, 
yet  I  could  not  confume  them  entirely.  They  even 
deflagrated  afterwards  with  Nitre,  as  if  they  had 
not  been  burnt  at  all  ;  and  yet,  during  the  whole 
time  of  their  calcination,  there  appeared  conflantly  a 
fmall  flame,  like  that  of  charcoal,  on  the  furface 
pf  the  matter. 


PROCESS  1Y. 

Whey  analyzed . 

EV  APORATE  two  or  three  quarts  of 
Whey  almolt  to  drynefs  in  a  balneum  mariæ  ; 
and  diftill  the  extradl  or  refiduum  in  a  retort  fet  in  a 
reverberating  furnace,  with  degrees  of  fire,  ac¬ 
cording  to  the  general  rule.  At  firft  feme  Phlegm 
will  come  over;  then  a  le  mon -coloured  acid  Spirit  ; 
and  afterwards  a  pretty  thick  Oil.  There  will  re¬ 
main  in  the  retort  a  charred  matter,  which  being 
expofed  to  the  air  grows  moifl.  Lixiviate  it  with 
rain  water,  and  evaporate  the  lixivium  :  it  will 
yield  you  cryflials  of  Sea-falt.  Dry  the  charred 
matter,  and  burn  it  in  the  open  air  with  a  ftrong 
fire,  till  it  be  reduced  into  affies.  A  lixivium  of 
thefe  affies  will  ffiew  fome  tokens  of  a  Fixed  Alkali. 

C  v  ' 
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OBSERVATIONS. 

Milk,  as  was  faid  before,  feparates  naturally 
and  fpontaneoufly  into  three  forts  of  fubftances,  the 
anaîyfes  whereof  being  put  together  make  a  com¬ 
plete  analyfis  of  this  animal  liquor.  I  know  no 
Author  that  hath  delivered  the  anaîyfes  of  Butter 
and  Cheefe;  fo  that  the  procédés  here  given  for 
analyzing  thefe  two  fubfhtnces  are  taken  from  the 
experiments  I  thought  proper  to  make,  in  order 
to  obtain  the  ncceffary  lights  in  this  manner.  As 
for  the  analyfis  of  Whey,  it  is  taken  from  one  of  Mr. 
Geoffroy’s  Memoirs,  containing  experiments  on 
feveral  animal  fubftances,  which  was  published  in 
1732.  It  is  there  fo  particularly  and  fo  well  de¬ 
fended,  that  it  was  needlefs  for  me  to  attempt  it 
anew. 

It  will  appear,  on  examining  the  three  anaîyfes. 
of  the  fubftances  whereof  Milk  confifts,  that  none 
of  them  yields  a  Volatile  Alkali  :  which  I  think 
very  worthy  of  notice;  as  it  is,  I  believe,  the  only 
animal  matter  from  which  ftich  a  Salt  cannot  be  ob¬ 
tained.  It  is  true,  the  Milk  of  animals  that  feed 
on  vegetables  may  be  confidered  as  an  intermediate 
liquor  between  vegetable  and  animal  fubftances; 
as  an  imperfedl  animal  juice,  which  ftill  retains 
much  of  the  vegetable  nature  :  and  we  actually 
find  that  Milk  aimoft  always  hath,  at  leaft  in  part, 
the  properties  of  thofe  plants  with  which  the  ani¬ 
mals  that  yield  it  are  fed.  Yet,  as  it  cannot  be 
formed  in  the  body  of  the  animal,  without  mixing 
with  feveral  of  its  juices  that  are  entirely  perfe&ed, 
and  become  purely  animal,  it  muft  appear  ftrange 
that  the  analyfis  thereof  fhould  not  afford  the  leaft 
veftige  of  that  principle,  which  all  other  animal 
matters  yield  in  the  greateft  plenty. 

I  imagine  the  reafon  of  this  may  be  found  in 
the  ufe  to  which  Milk  is  deftined.  It  is  intended 

for 
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for  the  nourifhment  of  animals  of  the  lame  fpecies 
with  thofe  in  whole  bodies  it  is  produced.  Confe- 
quently  it  ought  as  much  as  poflible  to  rcfembie 
the  juices  of  the  food  which  is  proper  for  thofe 
animals.  Now,  as  animals  that  live  only  on  ve¬ 
getables  could  not  be  properly  nouriflied  by  animal 
matters,  lor  which  nature  itfeli  hath  even  given 
them  an  averfion,  it  is  not  furprifing  that  the  Milk 
of  fuch  animals  fhould  be  free  from  any  mixture 
of  fuch  things  as  are  unfuitable  to  the  young  ones 
whom  it  is  defigned  to  nourilh.  There  is  reafon 
therefore  to  think  that  nature  hath  difpofed  the 
organs,  in  which  the  fecretion  of  Milk  is  performed, 
fo  as  to  feparate  it  entirely  trom  all  the  animal 
juices  firfl  mixed  with  it  :  and  this  I  take  to  be  the 
principal  difference  between  Milk  and  Chyle  ;  the 
latter  being  necefiarily  blended  with  the  faliva,  the 
gaflric  and  pancreatic  juices,  the  bile  and  lymph, 
of  the  animals  in  which  it  is  formed.  Hence  it 
may  be  concluded,  that,  if  a  quantity  of  Chyle 
could  be  collected  fufficient  to  enable  us  to  analyze 
it,  the  analyfis  thereof  would  differ  from  that  of 
Milk,  in  this  chiefly  that  it  would  yield  a  great 
deal  of  Volatile  Alkali,  of  which  Milk,  as  hath 
been  faid,  yields  none  at  all. 

The  fame  thing  probably  takes  place  in  carni¬ 
vorous  animals.  It  is  certain  that  thofe  animals 
chufe  to  eat  the  flefa  of  fuch  others  only  as  feed 
upon  vegetables  ;  and  that  nothing  but  extreme 
hunger,  and  the  abfolute  want  of  more  agreeable 
food,  will  force  them  to  eat  the  ffefh  of  other  car¬ 
nivorous  animals.  Wolves,  which  greedily  devour 
fheep,  goats,  &c.  feldom  eat  Foxes,  Cats,  Pole¬ 
cats,  &c.  though  thefe  animals  are  not  flrong 
enough  to  refill  them.  Foxes,  Cats,  and  Birds  of 
prey,  that  make  fuch  terrible  havock  among  wild 
fowl,  and  other  forts  of  game,  do  not  devour  one 
another.  This  being  laid  down,  there  is  reafon 

to 
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to  t^lnjc  ^iat  the  Milk  of  carnivorous  animals  Is 
tome  thing  of  the  nature  of  the  flefh  of  thole 
animals  that  feed  on  vegetables,  and  which  they 
choie  to  eat,  and  not  of  the  nature  of  their  own 
flefh  s  the  iVIiIk  of  animals  that  feed  on  vegeta¬ 
bles  is  analogous  to  the  juice  of  vegetables, °and 
when  analyzed  yields  no  Volatile  Alkali,  though 
every  other  part  of  their  body  does.  & 

But  whatever  be  the  nature  of  Milk,  and  of 
whatever  ingredients  it  be  formed,  it  always  con¬ 
tains  the  three  ieveraj  fubftances  above  mentioned  * 
namely,  the  fat,  or  Buttery  part,  properly  fo  cal¬ 
led,  the  Cheefy,  and  the  Serous  part, ,  the  1 aft  of 
which  we  are  now  to  examine.  It  is,  properly  fpeak- 
ing,  the  Phlegm  of  the  Milk,  and  con  lifts  almoft 
entirely  of  water.  For  this  reafon  it  is  proper  to 
leüen  Quantity  thereof  confiderably  by  evapora¬ 
tion,  fb  that  its  other  principles,  being  concentrated 
and  brought  nearer  together,  may  become  much 
more  fenftble.  1  here  is  no  danger  of  loling  any 
eftential  part  of  the  Whey  in  the  evaporation,  if 
it  be  performed  in  the  balneum  marine  with  fuch  a 
gentle  heat  as  may  carry  off  the  aqueous  parts 
only  :  this  greatly  Ihortens  the  analyfis,A  which  will 
oe  exceeding  long  and  tedious  if  all  the  water 
be  diftilled  oft*  in  dole  velfels. 

As  Whey  is  chiefly  the  aqueous  part  of  Milk, 
as  laid  above,  it  mttft  contain  all  the  principles 
thereof  that  are  foluble  in  water  ;  that  is,  its  faline 
and  faponaceous  parts.  And  accordingly  the  ana- 
lyfis  theieof  Ihews  that  it  contains  an  Oil,  rendered 
perfedly  faponaceous  by  an  Acid  ;  that  is,  made 
perfectly  mifcible  with  water.  This  quality  of  the  Oil 
contained  in  Whey  appears  from  the  perfect  tranf- 
paiency  of  that  liquor,  which  we  know  is  the  mark 
of  a  complete  diflblution.  In  the  diftiliation  of 
W  hey,  the  faponaceous  matter  contained  therein 
is  decompofed  ;  the  faline  part  riles  lirft,  as  being 
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the  lighteft  *,  this  Is  the  Acid  taken  notice  of  in 
the  procefs;  after  which  the  Oil,  now  feparated 
from  the  principle  which  rendered  it  mifcible  with 
water,  comes  over  in  its  natural  form,  and  doth 
not  afterwards  mix  with  the  aqueous  part. 

Befides  the  faponaceous  matter.  Whey  contains 
alfo  another  feline  fubftance  ;  namely,  Sea-Salt: 
this  is  obtained  by  lixiviating  the  caput  mvrtmm 
left  in  the  retort,  which,  becaufe  of  its  fixed  nefs, 
cannot  rife  with  the  other  principles  In  diftilktlon, 
To  this  Salt  it  is  owing  that  what  remains  in  the 
retort  after  diftillation  grows  moift  in  the  air;  for 
we  know  that  Sea- fait  thoroughly  dried  hath  this 
property. 

The  fixed  Alkaline  Salt,  obtained  from  the  mpM 
mortuum  burnt  to  afhes,  proves  that  Milk  ffill  re¬ 
tains  fomething  of  the  vegetable  nature  :  for  the 
following  analyfis  wall  fhew  us  that  matters  purely 
animal  yield  none  at  all. 


CHAP.  II. 

Of  THE  SUBSTANCES  W'HICH  COMPOSE  AN  ANIMAL 

BODY. 


PROCESS  I. 

« 

Blocd  analyzed.  Injlanced  in  Bullock's  Blood. 

IN  a  balneum  mariæ  evaporate  all  the  moifture  of 
the  Blood  that  the  heat  of  boiling  water  will 
carry  off-  There  will  remain  an  almoft  dry  matter. 
Put  this  dried  Blood  into  a  glafs  retort,  and  diftill 
with  degrees  of  heat,  till  nothing  more  will  come 

over. 
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over,  even  when  the  retort  is  quite  red-hot,  and 
ready  to  melt.  A  brownifh  phlegm  will  rifeat  firlb. 
this  will  loon  be  impregnated  with  a  little  Volatile 
Alkali,  and  then  will  come  over  a  yellow  Oil,  a 
very  pungent  Volatile  Spirit,  a  Volatile  Salt  in  a 
concrete  form,  which  will  adhere  to  the  Tides  of  the 
receiver  ;  and,  at  laft,  a  black  Oil,  as  thick  as 
pitch.  There  will  be  left  in  the  retort  a  charred  mat¬ 
ter,  which  being  burnt  yields  no  Fixed  Alkali. 

O  B  S  ER  V  AT  10  NS. 

Blood,  which  is  carried  by  the  circulation  inter 
all  the  parts  of  the  animal  body,  and  furnifhes  the 
matter  of  all  the  fecretions,  muff  be  confidered  as 
a  liquor  confifting  of  almoft  all  the  fluids  neceflarv 
to  the  animal  machine  :  To  that  the  analyfis  thereof 
is  a  fort  of  general,  though  imperfeél,  analyfis  of  an 
animal. 

Blood  drawn  from  the  body  of  an  animal,  and 
let  by  in  a  veffel,  coagulates  as  it  grows  cold  ;  and 
fometime  afterwards  the  coagulum  difeharges  a  yel- 
lowifh  Serum  or  lymph  ;  and  in  the  midll  thereof 
fwims  the  red  part,  which  continues  curdled.  Thefe 
two  fubftances,  when  analyzed,  yield  nearly  the 
fame  principles;  and  in  that  refpecl  feem  to  differ 
but  little  from  each  other.  Though  the  Serum  of 
Blood  be  naturally  in  a  fluid  form,  yet  it  hath 
aifo  a  great  tendency  to  coagulate,  and  a  certain  de¬ 
gree  of  heat  applied  to  it,  either  by  water  or  by  a 
naked  fire,  will  curdle  it.  Spirit  of  Wine  mixed 
with  this  liquor  produces  on  it  the  fame  effedl  as 
heat. 

Blood,  while  circulating  in  the  body  of  a  healthy 
animal,  and  when  newly  taken  from  it,  hath  a  mild 
tafte,  which  difeovers  nothing  like  either  an  Acid  or 
an  A  Ikali  ;  nor  doth  it  fhew  any  fign  of  either  the  one 
or  the  other  in  Chymical  trials.  When  tailed  with 
attention  it  betrays  fomething  like  a  favour  of  Sea- 

falt 
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fait  ;  becaufe  it  actually  contains  a  little  thereof, 
which  is  found  in  the  charred  matter  left  in  the  re¬ 
tort  after  didillation,  when  carefully  examined. 

We  fhewed  that  Milk  alfo  contains  a  little  of  this 
Salt.  It  enters  the  bodies  of  animals  with  the  food 
they  eat,  which  contains  more  or  lefs  thereof  according 
to  its  nature.  It  plainly  buffers  no  alteration  by  un¬ 
dergoing  the  digedions,  and  paffing  through  the 
drainers,  of  the  animal  body.  The  cafe  is  the  fame 
with  the  other  Neutral  Salts  which  have  a  Fixed 
Alkali  tor  their  bafis  :  we  find  them  unchanged  in 
the  juices  of  animals  into  whofe  bodies  they  have 
been  introduced.  They  are  incapable  of  combining, 
as  Acids  do,  with  the  oily  parts  *,  and  fo  are  diffolved 
by  the  aqueous  fluids,  of  which  nature  makes  ufe  to 
free  herfelt  from  thofe  Saks,  and  difcharge  them 
out  of  the  body  ;  as  fhall  be  fhewn  when  we  come 
to  fpeak  of  Urine  and  Sweat. 

Blood,  like  all  other  animal  matters,  is,  properly 
fpeaking,  fufceptible  of  no  fermentation  but  that 
of  putrefadion.  Yet  it  turns  fomewhat  four  before 
it  putrefies.  This  fmall  degree  of  acetous  fermen¬ 
tation  is  mod  fenfible  in  fleih  ;  and  efpecially  in  the 
flefh  of  young  animals,  fuch  as  calves,  lambs, 
chickens,  &c. 

The  quantity  of  pure  water,  which  Blood,  in 
its  natural  date,  contains,  is  very  confiderable,  and 
makes  almod  feven  eighths  thereof.  If  it  be  dif- 
tilled,  without  being  fird  dried,  the  operation  will 
be  much  longer  ;  becaufe  it  will  be  neceffary  to  draw 
off  all  this  infipid  phlegm  with  a  gentle  fire.  There 
is  no  reafon  to  apprehend  that,  by  drying  Blood 
in  open  veffels  as  direded,  any  of  its  other  princi¬ 
ples  will  be  carried  off  with  its  Phlegm  :  for 
it  contains  no  other  fubdance  that  is  volatile  enough 
to  rife  with  the  warmth  of  a  balneum  marîœ .  This 
may  be  proved  by  putting  fome  undried  Blood  into 
a  glafs  cucurbite,  fitting  thereto  a  head  and  receiver, 

and 
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and  diftilling,  in  a  balneum  marïæ ,  all  that  the  heat 
of  the  bath,  not  exceeding  the  heat  of  boiling 
water,  will  raife:  for,  when  nothing  more  will 
come  over,  you  will  find  in  the  receiver  an  infipid 
phlegm  only,  fcarce  differing  from  pure  water,  ex» 
cept  in  having  a  faint  fmell  like  that  of  Blood  ; 
wherein  it  refembles  all  the  phlegms  that  rife  firft  in 
diftillation,  which  always  retain  fomething  of  the 
fmell  of  the  matters  from  which  they  were  drawn. 
That  part  of  the  Blood,  which  remains  in  the  cu- 
curbite  after  this  firft  diftillation,  being  put  into  a 
retort,  and  diftilled  with  a  ftronger  fire,  yields  ex¬ 
actly  the  fame  principles,  and  in  the  fame  pro¬ 
portion,  as  Blood  dried  in  open  veffels  in  the  bal¬ 
neum  maria  :  fo  that,  if  this  Phlegm  of  Blood  con¬ 
tains  any  principles,  the  quantity  thereof  is  fo  fmall 
as  to  be  fcarce  perceptible. 

The  Volatile  Alkali  thatrifes  with  the  Oil,  when 
Blood  is  diftilled  in  a  retort  with  a  degree  of  heat 
greater  than  that  of  boiling  water,  is  either  the 
production  of  the  fire,  or  arifes  from  the  decompofi- 
tion  of  an  Ammoniacal  Salt  of  which  it  made  a  part. 
For  we  fhall  fee,  when  we  come  to  treat  of  this  fa- 
line  fubftance,  that  it  is  fo  extremely  volatile  as  to 
exceed,  in  that  refpect,  almoft  all  other  bodies  that 
we  know  :  and  therefore  if  this  Volatile  Alkali  pre- 
exifted  formally  in  the  Blood,  uncombined  with  any 
other  matter  capable,  in  fome  meafure,  of  fixing 
it,  it  would  rife  at  firft  almoft  fpontaneoufly,  or  at 
leaft  on  the  firft  application  of  the  gentleft  heat. 
We  have  aninftance  of  this  in  Blood,  or  any  other 
animal  matter,  that  is  perfectly  putrefied  ;  which 
containing  a  Volatile  Alkali,  either  formed  or  ex¬ 
tricated  by  putrefaction,  lets  go  this  principle  when 
diftilled,  even  before  the  firft  phlegm  :  and,  for  this 
reafon,  when  putrefied  Blood  is  to  be  analyzed,  it 
niuft  by  no  means  be  dried,  like  frefh  Blood,  before 

diftilla- 
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diftillation  ;  for  all  the  Volatile  Alkali  would  by 
that  means  be  diftipated  and  loft  at  once. 

The  Volatile  Alkali  obtained  from  Blood  that 
hath  not  undergone  putrefaction  affords  matter  of 
fome  fpeculation.  Indeed  the  feparation  of  this 
Salt  from  Blood  requires  a  degree  of  heat  vaftly 
greater  than  that  which  is  neceffary  to  make  it  rile 
when  it  is  perfectly  formed  and  difentangled  :  and 
this  gives  room  to  think  that  it  is  the  refult  of  a 
combination  formed  by  the  fire  during  the  diftilla- 
tion.  But  then  this  fame  degree  of  heat  neither  fe- 
parates  nor  forms  any  Volatile  Alkali  in  a  great 
number  of  plants,  or  in  milk,  as  hath  been  fhewn. 
Yet  it  cannot  be  fuppofed  that  the  Blood  of  ani¬ 
mals,  which  feed  only  on  thofe  plants  or  on  milk, 
is  any  other  than  thefe  very  matters  digefted  and 
rendered  perfectly  animal  fubftances  :  whence  it 
muft  be  concluded,  that,  when  vegetable  fubftances 
are  converted  into  animal  fubftances,  they  undergo 
fuch  alterations  as  render  them  capable  of  yielding, 
when  analyzed,  a  principle  that  was  not  difcoverable 
in  them  before.  Now  we  know  that  this  fame 
principle,  that  is,  the  Volatile  Alkali,  is  the  pro¬ 
duct  of  putrefaction,  or,  which  is  the  fame  thing, 
of  the  laft  degree  of  fermentation  :  and  this,  I 
think,  makes  the  opinion  ol  thofe  more  than  pro¬ 
bable  who  believe  that  trituration  and  mechanical 
motion  are  not  the  only  caufes  that  effeCt  the  con- 
verfion  of  food  into  an  animal  juice,  but  that  fer¬ 
mentation  hath  a  great  fhare  in  this  change.  It  is 
true,  we  do  not  find  in  animal  matters  any  manifeft 
token  of  an  Ardent  Spirit,  an  Acid,  or  a  Volatile 
Alkali  5  nor,  confequently,  any  fubftance  that  is 
an  evident  production  of  any  of  the  three  different 
degrees  of  fermentation  :  and  yet,  as  fubftances 
perfectly  animal ized  are  exaClly  in  the  fame  ftate 
with  vegetables  that  have  undergone  the  firft,  and 
even  the  fécond,  degtee  of  fermentation,  fo  that 

Vol.  II.  A  a  they 
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they  are  fufceptible  of  putrefaction  only  ;  (or,  at 
leaft,  if  they  fhew  at  firft  fome  faint  tokens  of  aci¬ 
dity,  they  run  immediately  and  rapidly  into  com¬ 
plete  putrefaction  ;)  it  is  nevertheless  probable  that 
vegetable  matters,  in  order  to  their  becoming  ani¬ 
mal  fub fiances,  undergo  certain  changes  and  alte¬ 
rations  which  have  fome  refemblance  with  thofe 
produced  by  fermentation. 

This  opinion  is  further  confirmed  by  two  other 
analogies  between  animal  matters,  and  vegetables 
advanced  to  the  fall  flage  of  fermentation  ;  which 
is,  that  they  yield  neither  an  Eflential  Oil  nor  a 
Fixed  Alkali  :  for  the  coal,  that  remains  in  the  re¬ 
tort  after  the  diflillation  of  Blood,  beino-  burnt  in 
an  open  fire,  difcovers  no  Fixed  Alkali  in  its 
afhes. 

The  want  of  a  Fixed  Alkali  in  animal  matters 
arifes  from  hence,  that  their  Acid  is  nearly  in  the 
fame  flate  with  the  Acid  of  vegetable  matters  which 
have  undergone  putrefaction  ;  that  is,  it  is  fo  fub- 
tilized  and  attenuated,  as  to  be  fit  to  enter  into  the 
combination  of  a  Volatile  Alkali,  and  is  no  longer 
fo  intimately  united  with  the  fixed  earth  as  to  pro¬ 
duce  therewith  a  Fixed  Alkali  in  the  fire. 

Though  Blood  and  other  animal  matters  afford 
no  Fixed  Alkali,  but,  on  the  contrary,  yield  much 
Volatile  Alkali,  it  doth  not  therefore  follow  that  all 
the  Acid,  which  thofe  fubflances  contained  before 
they  were  analyzed,  is  employed  in  the  production 
of  a  Volatile  Alkali.  We  fhall  hereafter  take  no¬ 
tice  of  an  animal  matter  which  contains  a  great  deal 
of  Acid  :  and,  not  to  depart  from  our  prefentfub- 
je6t,  it  doth  not  appear  to  me  to  be  a  fettled 
point  among  Chymifts,  whether  or  no  Blood, 
when  analyzed,  yields  a  portion  manifeflly  acid, 
and  pofiTeffing  all  the  properties  of  an  Acid. 

Mr.  Boerhaave,  with  fome  other  Chymifts,  makes 
no  mention  of  any  Acid  in  his  analylis  of  Blood, 

Mr, 
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Mr.  Homberg,  on  the  contrary,  fays  *  exprefly, 
that  heconftantly  obtained  an  Acid  from  the  Blood 
and  flefh  of  different  forts  of  animals,  of  which  he 
analyzed  a  great  number.  Mr.  Boerhaave’s  autho¬ 
rity  is  very  refpeblable,  and  of  great  weight  :  On 
the  other  hand,  Mr.  Homberg5s  experiments  are 
very  conclufive,  feem  to  be  made  with  great  care, 
and  are  all  affirmative.  This  apparent  diverfity  in 
the  fame  analyfis,  delivered  by  thefe  two  great  men, 
determined  me  to  analyze  Blood  myfelf,  and  to  exa¬ 
mine  fcrupuloufly  all  the  principles  I  could  obtain 
from  it. 

I  therefore  diflilled  fome  Bullock’s  Blood  in  a  retort 
with  degrees  of  fire.  Some  Phlegm  came  over 
firff,  and  then  a  Volatile  Spirit.  I  changed  my  re¬ 
ceiver  ;  and  on  increafing  the  fire  there  role  with 
the  Volatile  Spirit  a  yellow  Oil,  a  Volatile  Salt  in 
a  concrete  form,  a  ruffe t  liquor  which  fmelled  ffrong 
of  Volatile  Alkali,  and  feemed’at  firft  to  be  only  a 
Spirit  impregnated  with  much  of  that  Salt  :  at  lafl 
came  a  very  thick  fetid  Oil. 

In  this  brown  liquor,  which  comes  off  towards 
the  end  of  the  diftillation,  Mr.  Homberg  affirms 
the  Acid  to  be  contained  ;  but,  as  it  certainly  is  re¬ 
plete  with  a  Volatile  Alkali  alfo,  he  alledges  that 
it  contains  at  the  fame  time  both  a  Volatile  Alkali 
and  the  animal  Acid  ;  that  thefe  two  Salts  are  diftinét 
from  each  other,  and  not  combined  together  in  the 
form  of  an  Ammoniacal  Salt  ;  that  each  of  confe- 
quence  poffelfes  its  peculiar  properties  ;  and  that 
this  liquor  is  at  the  fame  time  both  Acid  and  Alka¬ 
line;  that  it  effervefces  with  Acids,  and  alfo  changes 
the  blue  colours  of  plants  to  red. 

I  he  Alkaline  quality  of  this  liquor  is  very  evi¬ 
dent,  and  difcovers  itfelf  in  every  Chymical  trial  ; 
but  the  fame  cannot  be  faid  of  its  Acid  property. 
I  dropped  fome  of  it  on  blue  paper,  the  colour  of 
*  Memoirs  of  the  Academy  of  Sciences  for  1712. 
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which  did  not  atfirft  change  in  the  lead,  nor  acquire 
the  fainted  fnade  of  rednefs.  This  experiment  almoft 
determined  me  to  conclude  that  Mr.  Homberg  was 
miftaken  :  but  fome  time  afterwards  I  perceived  that 
the  blue  paper  began  to  turn  red  where  it  had  been 
wetted,  and  that  the  red  colour  grew  deeper  and 
deeper  as  the  paper  dried  :  and  this  convinced  me 
that  this  liquor  adually  contains  an  Acid,  as  Mr. 
Homberg  aliened  ;  but,  that  the  Volatile  Alkali 
in  this  liquor,  being  much  more  copious  than  the 
Amid,  had  rirft  entered  the  paper,  and  hindered  the 
Acid  from  turning  it  red  as  ufual  -,  and  that,  as 
the  Alkali  evaporated,  the  Acid  began  to  ad  and 
produce  the  euftomary  effed.  Hence  we  fee  that 
the  Acid  of  Blood,  though  extricated  by  diftilla- 
tion,  is  not  eafily  perceived  at  fir  ft,  becaufe  of  the 
p-reat  proportion  of  Volatile  Alkali  with  which  the 
liquor  containing  it  is  impregnated.  This  is  pro¬ 
bably  what  prevented  its  being  difcovered  by  feveral 
Chymifts,  who,  it  feems,  did  not  exped  its  exist¬ 
ence,  and  therefore  did  not  look  (or  it. 

Mr.  Homberg  took  no  notice  of  this  little  diffi¬ 
culty  in  his  Memoir  :  but  he  relates  an  experiment 
which  might  have  given  occafion  to  fulped  it.  It 
is  in  his  analyfis  of  Human  Blood.  As  the  Acid 
in  Human  Blood  is  in  lefs  quantity,  and  Ids  per¬ 
ceptible,  than  in  the  Blood  of  animals  that  live 
wholly  on  vegetables,  he  direds  a  lecond  diftillation 
of  the  brown  liquor,  which  contains  at  once  both 
the  Volatile  Alkali  and  the  Acid,  till  very  little  there¬ 
of  be  left  in  the  retort.  This  reftduum ,  fays^  he, 
contains  a  very  perceptible  and  diftincl  Acid.  1  here 
is  reafon  to  believe,  from  Mr.  Homberg’s  deeding 
the  faline  liquor  to  be  diftilled  again,  that  he  did 
not  find  the  Acid  fufficiendy  perceptible  in  it  at  firflx 
Now  a  fécond  diftillation  is  a  very  good  way  to 
render  it  much  more  fenfible.  For  though  this 
animal  Amid  be  volatile,  the  Volatile  Alkali  is  ftill 
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vaftly  more  fo  ;  fo  that,  if  the  liquor  containing 
both  thefe  faline  fubftances  be  diftilled,  the  Volatile 
Alkali  muft  needs  rife  flrft,  and  leave  the  Acid 
alone,  or  almoft  alone,  at  the  bottom  of  the  retort. 
This  is  exactly  the  cafe  in  our  experiment  on  blue 
paper  ;  the  operation  ;  being  here  performed  with  a 
fmall  quantity,  and  much  more  expeditioufiy,  as 
appears  from  the  account  here  given. 

It  is  not  at  all  furprifing  that  the  Volatile  Alkali 
and  animal  Acid,  though  confounded  together  in 
the  fame  liquor,  fhould  not  be  united  together  and 
converted  into  a  Neutral  Ammoniacal  Salt.  Mr. 
Homberg  pretends  that  thefe  two  faline  matters  do 
not  a£t  upon  each  other,  becaufe  they  are  too  much 
dephlegmated.  The  oily  parts,  with  which  they 
are  both  loaded,  may  alfo  contribute  thereto  :  nor 
is  this  unprecedented  \  the  fame  thing  being  obferved 
of  the  Acid  and  the  Volatile  Alkali  of  feveral  ve¬ 
getable  fubftances. 

Mr.  Homberg,  juftly  fufpedling  that  there  might 
be  fome  difference  between  the  condition  of  the 
Acid  in  the  Blood  of  animals  that  feed  altogether  on 
vegetables,  and  that  in  the  Blood  of  thofe  that  feed 
only  on  fiefh,  examined  likewife  by  decompofition 
the  Blood  and  the  fiefh  of  fome  carnivorous  animals. 
In  thefe  alfo  he  found  an  Acid  ;  and  it  doth  not  ap¬ 
pear  that  he  obferved  any  great  difference,  in  this 
refpedt,  between  their  Blood  and  that  of  other  ani¬ 
mals.  The  difference  he  found  between  the  Blood 
of  young,  and  that  of  grown,  or  old,  animals,  with 
refpedt  to  the  Acid,  feems,  by  his  account,  to  be 
more  confiderable  ;  the  Blood  of  the  former  con¬ 
taining  much  more  of  it  than  that  of  the  latter  : 
and  this  is  fo  much  the  more  probable,  as  we  know 
that  the  fiefh  of  young  animals  grows  four,  before 
it  putrefies,  more  fenfibly  than  that  of  old  ones. 

We  fhall  conclude  this  head  with  a  remark  con¬ 
cerning  the  management  required  in  diftilling 
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Blood.  When  the  operation  is  advanced  to  a  cer^ 
tain  point,  the  matter  contained  in  the  retort  often 
fwells  io  as  to  flop  the  neck  of  that  veffel  entirely, 
and  by  that  means  makes  it  burft  with  an  explofion. 
To  avoid  this  inconvenience,  a  very  i mall  quantity 
of  Blood  mufl:  be  put  into  the  retort,  and  the  fire 
mu  ft  be  governed  very  warily.  I  have  alfo  found 
that  this  accident  may  generally  be  prevented  by 
mixing  the  Blood  with  fome  matter  that  can  afford 
no  principle  by  diftillation  $  fuch  as  pounded  glafs 
or  fine  fand. 


PROCESS  II. 

FI efo  analyzed.  Inftanced  in  Beef. 

IN  T  O  an  alembic  or  retort,  placed  in  a  fand-bath, 
put  fome  lean  Beef,  from  which  you  have  care¬ 
fully  feparated  all  the  fat.  Diftill  till  nothing  more 
will  rife.  n  this  firft  diftillation  a  phlegm  will 
come  over,  weighing  at  lead  half  the  mafs  of  the 
diftilled  flefh.  in  the  retort  you  will  find  a  matter 
almoft  dry,  which  you  muft  afterwards  diftill  with 
a  naked  fire  in  a  reverberating  furnace,  taking  the 
ufual  precautions.  There  will  come  over  at  firft 
a  little  phlegm  replete  with  Volatile  Alkali  ^  then  a 
Volatile  Alkali  in  a  dry  form,  which  will  flick  to 
the  fides  of  the  veffel  ;  and  alfo  a  thick  Oil.  After 
the  diftillation  there  will  be  left  in  the  retort  a  black, 
fhining,  light  coal.  Burn  it  to  afhes  in  the  open 
air,  and  lixiviate  thofe  afhes  :  the  water  of  the  lixi¬ 
vium  will  have  no  Alkaline  property,  but  will  fhew 
fome  tokens  of  its  containing  a  little  Sea-falt. 

OBSERVA  FIONS. 

This  analyfis  of  Beef  is  taken  from  a  Memoir 
givçn  in  by  Mr.  Geoffroy  in  17303  the  purpofe  of 
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which  was  a  Chymical  examination  of  the  meat 
commonly  ufed  to  make  broth.  The  flefh  of  an 
animal,  as  appears  from  the  procefs,  yields  much 
the  fame  principles  with  its  Blood  :  and  it  cannot  be 
otherwife  ;  becaufe  it  is  formed  all  together  of  ma¬ 
terials  lurnifhed  by  the  Blood. 

Ml  Geoffroy  obferves  that  the  firft  phlegm,  drawn 
off  from  it  in  the  balneum  maria ,  produces  a  white 
precipitate  in  a  folution  of  Corrofive  Sublimate; 
which  fhews  it  to  contain  a  little  Volatile  Alkali  : 
but  the  quantity  thereof  mu  ft  be  very  fmall,  feeing 
the  phlegm  that  contains  it  lmells  only  like  broth, 
and  not  like  a  Volatile  Alkali,  one  particle  of  which, 
we  know,  is  capable  of  affeding  the  organ  of  fuell¬ 
ing  very  fenflbly.  As  to  the  Acid  of  flefh,  there 
is  great  reafbn  to  believe  that  it  is  conditioned  exadly 
like  that  of  Blood. 

The  afhes  of  the  caput  mortuum  of  flefli  burnt  in 
an  open  fire  attract  the  moifture  of  the  air,  as  Mr. 
Geoffroy  remarks,  and  increafe  in  weight,  though 
they  contain  no  Fixed  Alkali.  However,  this  is 
not  at  all  furprifing,  fince  they  contain  fome  Sea- 
fait,  the  known  property  whereof  is  to  grow  moift 
in  the  air. 

The  flefh  of  animals  contains  much  matter  that  is 
foluble  in  water.  Mr.  Geoffroy  examined  feparately 
that  part  of  flefh  which  water  is  capable  of  dif- 
folving.  With  this  view  he  boiled  four  ounces  of 
beef  with  three  pints  of  water,  in  a  very  clofe  veffel, 
and  repeated  the  operation  fix  times  with  equal 
quantities  of  frefh  water  ;  in  order  to  extrad,  as  far 
as  pofflble,  all  the  juices  of  the  meat.  Thefe  broths 
he  put  all  together,  the  laft  of  them  having  but  a 
faint  fmell  of  very  weak  veal  broth  :  he  evaporated 
them  over  a  flow  fire,  filtering  them  towards  the  end 
of  the  evaporation,  to  feparate  an  earthy  part  ;  and 
there  remained  in  the  veffel  a  moderately  folid  ex- 
trad,  which  foon  grew  moift  in  the  air.  This  ex- 
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trad  being  analyzed  yielded  a  dram  and  two  grains 
of  Volatile  Salt,  which  adhered  to  the  fldes  of  the 
receiver  ;  notin  ramifications  as  Volatile  Salts  ufually 
do,  but  in  fiat  cryflals,  moftly  in  the  form  of 
parallelepipeds.  The  Spirit  and  the  Oil,  which 
came  over  together  after  the  Volatile  Salt,  weighed 
thirty  eight  grains.  Salt  of  Tartar  being  mixed 
with  this  Volatile  Saltfeemedto  increafe  its  flrength; 
which  gives  room  to  fufped  that  the  latter  contains 
an  Ammoniacal  Salt. 

The  charred  matter  left  in  the  retort  weighed  but 
fix  grains.  Its  lixivium  gave  fome  tokens  of  Sea- 
falt,  by  making  a  white  precipitate  in  a  folution  of 
qtiick-filver.  The  mafs  of  flefhy  fibres  that  was 
exhaufted  by  boiling,  being  dried  and  analyzed  in 
the  fame  manner,  yielded  a  Volatile  Spirit,  a  Vo¬ 
latile  Salt  in  a  concrete  form,  which  duck  to  the 
lides  of  the  receiver  in  ramifications  as  ufual  ;  and 
a  thick  fetid  Oil.  There  now  remained  in  the  re¬ 
tort  a  charred  matter,  which  being  burnt  in  the 
open  air,  or  not  burnt,  fhewed  not  the  lead;  fign  of 
its  containing  any  faline  matter. 

This  method  of  analyzing  flefh,  by  boiling  it  at 
drd  in  w^ater,  in  order  to  extract  all  that  can  be  dif- 
folved  by  this  menflruum,  fhews  us  that  animal  flefh 
contains  an  Oil  which  is  in  a  faponaceous  date  :  for 
the  extrad  made  therefrom  by  water  yields  in  diftil- 
lation  a  confiderable  quantity  of  Oil,  which  was 
perfediy  diifolved  in  the  water  while  that  extrad 
was  in  the  diluted  date  of  broth,  and  before  it  was 
analyzed. 

It  is  remarkable  that  the  Volatile  Salt  yielded  by 
the  extrad  of  flefh  is  different  from  that  which  is 
obtained  out  of  the  flefh  itfelf  when  nothing  hath 
been  extraded  from  it.  This  Salt,  as  Mr.  Geoffroy 
obferved,  differs  from  the  common  Volatile  Alkalis 
in  the  form  of  its  cryflals  -,  which  made  that  Clty- 
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miff  juftly  confider  it  as  a  Salt  of  a  fomewhat  Am¬ 
moniacal  nature,  a  kind  of  Effential  Salt  of  flefh. 

There  is  reafon  to  think  that  this  Salt,  when  dif- 
folved  in  the  water  in  which  we  boil  flefh,  is  fe- 
parated  therefrom,  by  the  action  of  fire,  with  more 
eafe  than  while  it  remains  combined  with  the  other 
principles  in  the  fubftance  of  the  flelh  ;  that  its 
reparation,  in  the  latter  cafe,  requiring  a  greater 
degree  of  heat,  it  is  thereby  decompofed  ;  and  that 
the"  Volatile  Alkali,  which  is  obtained  from  flefh 
diftilled  in  the  ufual  manner,  is  only  one  of  the 
parts  that  conftituted  the  Ammoniacal  Salt  thereby 
decompofed. 

The  charred  matter  remaining,  after  the  diftilla- 
tion  of  flefh  firft  exhaufted  by  boiling,  yields  nothing 
faline  -,  becaufe  the  Sea-falt,  which  is  the  only  Fixed 
Salt  it  could  contain,  was  difiolved  by  the  water  to¬ 
gether  with  the  matter  of  the  extrabf . 

Mr.  Geoffroy  likewife  examined  what  parts  of 
flefh  Spirit  of  Wine  is  capable  of  diffolving.  For 
this  purpofe  he  took  four  ounces  of  Beef  dried 
in  the  balneum  mariæ^  poured  on  it  an  equal 
weight  of  well  rectified  Spirit  of  Wine,  and  left  the 
whole  in  digeftion  for  a  confiderable  time.  The 
Spirit  extracted  from  the  Beef  a  weak  tin&ure,  and 
feparated  from  it  fome  drops  of  Oil  :  it  acquired  a 
brown  colour,  and  a  faint  fmell.  Mr.  Geoffroy 
found,  by  feveral  experiments,  that  the  Spirit  of 
vVine  had  taken  up  a  portion  of  the  Ammoniacal 
or  Effential  Salt  of  the  flefh.  With  refpedl  to  the 
Oil,  if  any  at  all  were  diffolved,  it  could  be  but 
very  little  ;  for  that  which  the  Spirit  feparated,  and 
which  retained  its  natural  form,  was  certainly  not 
diffolved  :  feeing  in  that  cafe  it  would  not  have  been 
perceived,  but  would  have  made  a  homogeneous 
liquor,  to  appearance,  with  the  Spirit  of  Wine. 
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PROCESS  IIL 

Bones  analyzed.  Inftanced  in  Ox-bones. 

UT  into  pieces  the  Bones  of  a  leg  of  beef. 
.  -  carefully  ieparaiing  all  the  marrow.  Put  them 
into  a  retort,  and  diftil]  them  in  a  reverberating 
furnace  as  ufual  A  phlegm  will  come  over  firft* 
en  a  Volatile  Spirit,  which  will  become  ftronger 
ana  ftronger  ;  afterwards  a  Volatile  Sait  in  a  dry 
form,  with  lome  Oil  ;  and,  laftly,  a  black  Oil, 
wun  a  little  more  Volatile  Salt.  There  will  be  left 
in  the  retort  a  charred  matter,  from  which  a  little 
Sea-ialt  may  be  extracted.  Reduce  this  charred 
mattes  to  aides,  by  burning  it  in  the  open  air.  Thefe 
allies  will  give  feme  flight  tokens  of  a  Fixed  Al- 
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The  anaiyfis  of  Bones  proves  that  thev  confift 
of  the  iame  principles  with  flefh  and  blood  -,  anti 
the  lame  may  be  (aid,  in  general,  of  all  matters  that 
aie  truly  animai,  that  actually  conftitute  any  part  of 

Nevertheless  we  find  in  the  afhes  of  Bones  fome- 
what  of  an  Aikalme  quality;  feeing  they  make  a 
red  precipitate  in  a  folution  of  Corrofive  Sublimate- 
and  fet  a  true  Fixed  Alkali  cannot  be  obtained  from 
them.  Thefe  allies  are  probably  in  the  fame  cafe 
wi  h  qutck-hme  ;  which  hath  certain  properties  of 

mXd  fi  if01'81'  "°  Salt  of  ,hat  ki"d  “»  I» 

Mr.  Geoffroy  analyzed  Bones  in  the  fame 
manner  as  he  did  flefh  ;  that  is,  he  at  firft  made  a 
rong  decoction  of  them  with  water,  and  then  exa- 
mmed  and  diftilled  apart  the  extraft  afforded  him 
by  that  decobhon,  and  the  Bones  deprived  of  E 

ex- 


Practice  ÿ  Chymistry.  363 

extrad.  On  this  analyfis  he  made  two  remarkable 
obfervations. 

The  fird  is  that  Bones  yielded  to  boiling  water 
their  principles  and  their  Volatile  Salts,  both  fooner 
and  more  copioufly  than  flefh  did  :  lor  in  the  ana¬ 
lyfis  which  Mr.  Geoffroy  made  of  feveral  forts  of 
flefh,  though  he  robbed  them  in  a  manner  of  all 
their  principles  by  boiling,  yet  their  dried  fibres 
afterwards  yielded  a  confiderable  quantity  of  Vo¬ 
latile  Salt  -,  "whereas  the  Bones,  of  which  he  had  made 
an  extract  by  boiling,  afforded  him  but  a  very  fmali 
quantity  thereof  when  analyzed. 

The  fécond  obfervation  worthy  of  notice  which 
Mr.  Geoffroy  made  on  his  analyfis  of  Bones  is  this  5 
the  Salt,  which,  as  was  fhewn  in  the  analyfis  of  flefh, 
was  refolved  by  the  water  wherein  he  boiled  the 
flefh,  and  confequently  rofe  when  he  diftilled  the 
extrad  obtained  from  that  decodion,  and  cryftal- 
lized  in  the  form  of  parallelepipeds,  took  a  quite  dif¬ 
ferent  turn  in  the  analyfis  of  Bones.  None  of  it 
appeared  in  diddling  the  extrad  made  by  decodion, 
but  rofe  in  diddling  the  boded  Bones,  that  were 
exhauded  of  almod  all  their  other  principles  by  the 
decodion  with  water.  Thefe  differences  probably 
arife  from  the  different  contexture  of  the  animal 
matters  in  which  they  are  obferved. 

This  analyfis  of  Bones  may  lerve  as  a  pattern  for 
analyzing  all  the  folid  parts  of  animals,  fuch  as 
horns,  hoofs,  ivory,  &c, 
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P  R  O  C  E  S  S  IV. 

Animal  Fat  analyzed .  Inftanced  in  Mutton-Suet . 

PU1  as  much  Mutton-Suet  as  you  pleafè  into  a 
glafs  retort,  only  taking  care  that  the  veffel  be 
but  half  full  ;  and  diftill  with  degrees  of  fire  as  ufual. 
A  phlegm  fuelling  of  the  Suet  will  rife  firft,  and 
foon  grow  very  acid.  After  this  feme  drops  of 
Oil  will  come  over,  and  be  followed  by  a  matter 
like  Oil,  in  appearance,  when  it  comes  over  ;  but 
it  will  fix  in  the  receiver,  and  acquire  a  confiftence 
feme  what  fofter  than  Suet.  This  kind  of  Butter 
of  Suet  will  continue  to  rife  to  the  end  of  the  diftil- 
lation  ;  and  there  will  be  left  in  the  retort  a  fmall 
quantity  of  charred  matter. 

OBSERVATIONS . 

Though  animal  Fat  be  a  fubftance  that  hath 
pafTed  through  all  the  ftrainers  of  the  body  ;  though 
it  hath  undergone  all  the  elaborations  neceffary  to 
form  an  animal  matter,  and  become  itfelf  part  of 
the  animal  ;  it  contains  neverthelefs,  as  its  analyfis 
ihews,  principles  differing  greatly  from  thofe  of  all 
other  animal  matters  :  fo  that  it  muff  be  claffed,  in 
feme  fort,  by  itfelf. 

It  coniifts  almoft  entirely  of  Oil  :  but  this  Oil 
is  in  a  concrete  form,  and  obferves  the  general  rule 
of  all  concreted  oily  matters,  which  owe  their  con¬ 
fluence  wholly  to  the  Acid  that  is  combined  with 
them.  The  rule  is  evidently  fo  general  that  it  ex¬ 
tends  even  to  the  animal  kingdom,  where,  in  all 
other  inftances,  Acids  feem  to  be  almoft  annihilated. 

All  we  faid  above  on  the  fubjeft  of  Butter  muft 
be  applied  here  :  for  animal  Fat,  properly  fo  called, 
and  Butter,  do  not,  in  my  opinion,  differ  lenfibly 
from  each  other,  with  refpeft  to  their  analyfis.  And 

there- 
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therefore  there  is  great  reafon  to  believe  that  what 
is  Butter  in  Chyle,  or  Milk,  becomes  Fat  when 
fixed  in  the  animal  body.  It  is  a  kind  of  repofitory 
in  which  nature  lays  up  and  confines  the  Acid  that 
is  unneceflary  to  the  animal  compofition,  and  which 
fhe  could  not  any  other  way  eliminate. 

I  made  choice  of  Mutton-Suet  for  an  inftance  of 
the  analyfis  of  Fat  ;  becaufe  this  Fat,  being  the 
firmeft  of  any,  muft  contain  a  ftronger  and  more 
perceptible  Acid. 

When  it  is  thus  diftilled,  the  part  which  remains 
fixed  hath  much  lefs  confiftence  than  the  Suet  had 
before  ;  which  arifes  from  its  having  loft  part  of  its 
Acid.  Repeated  diftillations  will  deprive  it  of  a 
much  greater  quantity  thereof,  and  fo  reduce  it 
into  an  Oil  that  will  always  remain  clear  and  fluid. 

Not  one  particle  of  Volatile  Alkali  is  obtained 
by  diftilling  Suet  :  but  then  the  experiment  will  not 
fucceed  as  it  ought,  unlefs  care  be  taken  to  free  the 
Suet  perfectly  from  all  the  membranes,  and  all  the 
particles  of  flefh  and  blood  that  may  be  mixed  with 
it  ;  for,  if  it  fhould  be  diftilled  without  this  pre¬ 
caution,  thofe  heterogeneous  matters  mingled  with 
it  would  yield  a  great  deal  of  Volatile  Alkali  in 
diftillation  -,  which  might  impofè  on  the  Artift, 
and  make  him  think  the  Salt  came  adually  from 
the  Suet.  Suet  that  hath  been  often  melted,  as  the 
tallow,  for  inftance,  of  which  candles  is  made,  is 
fufficiently  purified  :  of  this  I  made  ufe  in  my  ana¬ 
lyfis  and  it  yielded  me  no  Volatile  Alkali  ;  at  lead 
I  could  perceive  none. 

In  conclufion,  all  that  hath  been  faid,  on  feveral 
occafions,  touching  the  properties  of  concreted 
oily  matters,  may  be  applied  to  Suet.  I  fhall  only 
oblerve  here  that  it  is  one  of  thole  that  manifeft  no 
Acidity,  and  confequently  that  in  its  natural  Hate 
it  is  not  foluble  in  Spirit  of  Wine,  and  only  be¬ 
comes  foluble  in  that  menftruum  by  degrees  as  its 

Acid 
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Acid  is  extricated  by  repeated  diftillations  ;  .and  Or# 
this  account  it  ought  to  be  claffed  with  Bee’s- Wax, 
and  other  oily  compounds  of  that  kind. 


PROCESS  y. 

Eggs  analyzed,  Injlanced  in  Pullet’s  Eggs. 

Ï3UT  fome  Hen’s  Eggs  in  water,  and  boil  them 
till  they  be  hard.  1  hen  leparate  the  Yelks 
from  the  Whites.  Cut  the  Whites  into  little  bits  ; 
put  them  into  a  giais  cucurbite  ;  fit  on  a  head  and 
receiver  ;  diftili  in  a  balneum  maria  with  degrees  of 
fire,  railing  it  towards  the  end  to  the  ftron<*eft 
heat  which  that  bath  can  give  ;  that  is,  to  the  heat 
or  toiling  watu .  d  here  will  come  over  an  aqueous 
liquor,  or  infipid  phlegm  ;  the  quantity  whereof 
will  be  very  confiderable,  feeing  it  will  make  about 
nine  tenths  of  the  whole  mais  of  the  Whites  of  the 
Eggs.  _  Continue  your  diftillation,  and  keep  the 
water  in  the  bath  conftantly  boiling,  till  not  a  drop 
more  of  liquor  will  afcend  from  the  alembic.  Then 
unlute  your  veffels.  In  the  cucurbite  you  will 
find  your  Whites  of  Eggs  confiderably  (trunk 
in  their  bulk.  T  hey  will  look  like  little  bits  of 
brown  glafs,  and  be  hard  and  brittle. 

Put  this  refiduum  into  a  glafs  retort,  and  diftili, 
as  ufual,  in  a  reverberating  furnace  with  degrees 
of  heat.  I  here  will  come  over  a  Volatile  Oily 
Spirit,  a  yellow  Oil,  a  Volatile  Sait  in  a  dry  form, 
and,  at  laft,  a  black  thick  Oil.  There  will  be  left 
in  the  retort  a  charred  matter. 

Reduce  aho  into  tne  final  left  pieces  you  can  the 
h at* d  h  elks  Oi  the  rtggs  which  you  feparated  from 
Waites.  Set  them  in  a  pan  over  a  gentle  fire  * 
fdr  them  with  a  flick  till  they  turn  a  little  brown* 
and  diicharge  a  fubftance  like  melted  marrow. 

Then 


Practice  of  Chymistry.  367 

Then  put  them  into  a  new  ftrong  canvafs  bag  and  prefs 
them  between  two  iron  plates  well  heated  ;  whereby 
you  will  obtain  a  conncerable  quantity  of  a  yellow 

Oil. 

Let  what  remains  in  the  bag  be  diftilled  in  a  re¬ 
tort  let  in  a  reverberating  furnace:  it  will  give 
you  the  fame  principles  as  you  got  from  the  Whites, 

OBSERVATIONS. 

Of  the  two  perfedîy  diftind  fubftances  that  con- 
ftitute  the  Egg,  the  Yelk  contains  the  embryo  of 
the  chick,  and  is  deftined  to  hatch  it  :  the  White 
is  to  ferve  for  the  nourifhment  of  the  chick  when  it 
is  formed. 

Tnefe  two  matters,  though  they  contain  the  very 
fame  principles,  yet  differ  confiderably  from  each 
other  ;  and  chiefly  in  this,  that  their  principles  are 
not  in  the  fame  proportions. 

The  White  of  an  Egg  contains  fo  much  phlegm, 
that  it  feems  to  confift  almoft  totally  thereof.  All 
the  aqueous  liquor,  obtained  by  diftilling  it  in  the 
balneum  mar'ue ,  is,  properly  fpeaking,  nothing 
but  pure  water  ;  for  no  Chymical  trial  can  difeover 
in  it  either  an  Acid  or  a  Volatile  Alkali  ;  or  any 
very  perceptible  Oily  part.  And  yet  it  muff  con¬ 
tain  fome  Oil,  becaufe  the  liquor  that  rifes  laft  is  a 
little  bitterifh  to  the  tafte,  and  fmells  fomewhat  of 
empyreuma.  But  the  principles  from  which  it 
derives  tnefe  properties  are  in  too  fmall  quantities 
to  be  diftindly  perceived. 

If,  inftead  of  diftilling  the  hard  White  of  an 
Egg,  with  a  view  to  draw  off  the  great  quantity 
of  water  it  contains,  you  leave  it  fome  time  in  an 
air  that  is  not  too  dry,  the  greateft  part  of  its  moif- 
ture  feparates  fpontaneoufly,  and  becomes  very 
fenfible.  In  all  probability  this  is  the  effed  of 
a  beginning  putrefadion,  which  attenuates  this 
fubftance,  and  breaks  its  contexture.  The  liquor 

thus 
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thus  difcharged  by  the  White  of  an  Egg  tho¬ 
roughly  dififolves  the  Gum-Refins,  and  particularly 
Myrrh,  If  you  defire  to  difiolve  Myrrh  in  this 
manner,  cut  a  hard-boiled  Egg  in  halves  ;  take 
out  the  Yelk;  put  the  powdered  Gum-Refin  into 
the  cavity  left  by  the  Yelk  ;  join  the  two  halvesof  the 
White;  faften  them  together  with  a  thread,  and 
hang  them  up  in  a  cellar.  In  a  few  days  time  the 
Myrrh  will  be  dififolved  by  the  moifture  that  ififues 
from  the  White  of  the  Egg,  and  will  drop  into 
the  veflfel  placed  underneath  to  receive  it.  This 
liquor  is  improperly  called  Oil  of  Myrrh  per  deli - 
quium . 

All  the  properties  of  the  Whites  of  Eggs,  as 
well  as  the  principles  obtained  by  analyzing  them, 
are  the  fame  with  thofe  of  the  lymphatic  part  of 
the  blood  ;  fo  that  there  is  a  great  refemblance  be¬ 
tween  thefe  two  fubftances. 

As  to  the  Yelk,  it  is  plain  from  its  analyfis  that 
Gil  is  the  predominant  principle  thereof.  If  the 
Yelk  of  an  Egg  be  mixed  with  water,  the  Oil  with 
which  it  is  replete,  and  which  is  by  nature  very 
minutely  divided,  diffufes  eafily  through  the  whole 
liquor,  and  remains  fufpended  therein  by  means  of 
its  vifcofity.  The  liquor  at  the  fame  time  becomes 
milk-white  like  an  emulfion,  and  is  in  fa6t  a  true 
animal  emulfion. 

In  order  to  obtain  the  Oil  of  Eggs  by  expre filon 
with  the  more  eafe,  care  muft  be  taken  to  chufe 
Eggs  that  are  feven  or  eight  days  old  ;  becaufe  they 
are  then  a  little  lefs  vifcous.  Neverthelefs  their 
vifcofity  is  (till  fo  great  that  they  will  not  eafily 
yield  their  Oil  by  exprefllon  :  and  therefore,  in  order 
to  attenuate  and  deflroy  entirely  this  vifcofity,  they 
mull  be  torrefied  before  they  are  put  to  be  prefièd. 

The  Oil  of  Eggs,  like  all  other  oily  animal  mat¬ 
ters,  feems  analogous  to  the  Fat  Oils  of  vegetables. 
it  hath  all  the  properties  that  characterize  thofe 

Oils, 
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Oils.  Its  colour  is  yellow,  and  it  fmells  and  taftes 
a  little  of  the  empyreuma,  occafioned  by  torrefying 
the  Yelks.  It  is  rendered  fomewhat  lefs  difagreable 
by  being  expofed  to  the  dew  for  thirty  or  forty 
nights,  if  care  be  taken  to  ftir  it  often  in  the  mean 
time. 

To  conclude  :  all  the  principles  both  in  the  Yelk 
and  the  White  of  an  Egg  are  the  fame  as  thofe 
found  in  Blood,  Flefh,  and  all  other  matters  that 
are  perfectly  animal. 


"■■■■ . - 

CHAP.  III. 


Of  the  Excrements  of  animals. 


PROCESS  I. 


Dung  analyzed.  Injianced  in  Human  Excrement-. 
Mr.  Romberg's  Fhofphorus . 


TAKE  any  quantity  you  pleafe  of  humait 
Excrement,  and  diftill  it  in  a  glafs  alembic 
fet  in  the  balneum  mariæ .  You  will  obtain  an 
aqueous,  clear,  infipid  liquor  ;  which  will  never- 
thelefs  have  a  difagreable  odour.  Having  urged 
the  diftillation  as  far  as  is  poffible  with  the  heat  of 
this  bath,  unlute  your  veflels,  and  you  will  find 
at  the  bottom  of  the  cucurbite  a  dry  matter,  mak¬ 
ing  about  an  eighth  part  only  of  what  you  put  into 
it.  Put  this  refiduum  into  a  glafs  retort,  and  dif¬ 
till  in  a  reverberating  furnace,  with  degrees  of 
heat.  You  will  obtain  a  Volatile  Spirit,  and  a  Vola¬ 
tile  Salt,  with  a  fetid  Oil  j  and  a  charred  matter 
will  be  left  in  the  retort. 


B  b 
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Observations. 

Mr.  Homberg  made  a  great  many  experiments 
On  the  dung  of  animals  ;  concerning  which  he 
compofed  two  Memoirs  publifhed  in  the  Academy’s 
colfedlion  for  1711.  That  Chymift  tells  us,  that, 
in  difhilling  Excrement,  he  aimed  not  fo  much  at 
difcovering  the  principles  of  which  it  confifts,  as 
he  was  defirous  to  fatisfy  a  friend  of  his,  who  had 
earneftly  entreated  him  to  try  whether  he  could 
not  extraft  therefrom  a  clear  Oil,  having  no  bad 
fmell  5  becaufe  he  had  feen,  as  he  faid.  Mercury 
fixed  into  pure  Silver  by  fuch  an  Oil. 

Mr.  Homberg’s  labour  had  the  ufual  fate  of  all 
enterprifes  of  this  nature.  He  adtually  found  the 
art  of  drawing  from  Excrement  a  clear  fcentlefs 
Oil  ;  but,  in  whatever  way  he  applied  it  to  Mer- 
ctiry,  it  produced  no  change  in  that  metallic  fub- 
ftance.  However,  as  Mr.  Homberg  was  a  man  of 
fagacity,  and  knew  how  to  improve  every  hint  offered 
by  his  experiments,  he  made  feveral  curious  diico- 
veries  on  this  occafion  ;  of  which  we  fhall  give  a 
concife  account,  after  wre  have  made  fome  remarks 
on  the  principles  obtained  from  Excrement  by  the 
method  deferibed  in  the  procefs. 

This  fubftance,  confifting  of  matters  fubjedt  to 
putrefadfion,  hath  conftantly  a  fetid  fmell,  like  that 
of  all  putrid  matters  ^  having  been  for  fome  time 
confined  in  a  warm,  moift  place,  which  we  know 
promotes  putrefadtion,  and  even  quickly  produces 
it.  Yet  the  anal  y  fis  thereof  proves  that  it  is  not 
putrefied,  or  at  lead  not  entirely  fo  :  for  all  putre¬ 
fied  matters  contain  a  Volatile  Alkali  perfectly 
formed  and  extricated  ;  and,  as  this  principle  rifes 
with  lefs  heat  than  that  of  boiling  water,  it  always 
comes  over  fir  ft  in  diftillation.  Now  we  have  feen 
that,  with  the  heat  of  boiling  water,  it  parts  with 
nothing  but  an  infipid  phlegm,  containing  no  Vol¬ 
atile 
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àtile  Alkali  :  a  fure  proof  that  the  fecal  matter 
is  not  completely  putrefied. 

There  is  nothing  remarkable  in  the  Volatile  Salt 
and  fetid  Oil,  which  rife  with  a  degree  of  heat 
greater  than  that  of  boiling  water.  They  are  com¬ 
mon  productions,  of  which  we  have  made  frequent 
mention  in  feveral  of  the  preceding  analyses  ;  and 
therefore  they  need  not  now  detain  us  from  proceed¬ 
ing  to  give  a  fummary  account  of  Mr.  Homberg’s 
chief  difcoveries. 

One  of  the  methods  by  which  Mr.  Homberg 
endeavoured  to  obtain  from  Excrement  a  clear  Oil, 
without  any  bad  fmell,  was  to  feparate  its  earthy 
and  grofs  parts,  by  filtering  it  before  he  diflilled  it. 
“  For  this  purpofe  he  diluted  Excrement  newly 
<c  difcharged  with  hot  water,  ufing  a  quart  of  wa- 
cc  ter  to  an  ounce  of  feces.  Then  he  let  the  mix- 
44  ture  ftand  to  cool,  and,  the  grofs  parts  falling  to 
44  the  bottom,  he  poured  off  the  water  by  inclina- 
44  tion.  This  liquor  he  filtered  through  brown 
44  paper,  and  evaporated  to  a  pellicle  over  a  gentle 
44  fire.  There  fhot  in  it  long  cryftals  of  four,  five, 
44  and  fix  fides,  which  Mr.  Homberg  thinks  may 
44  be  called  the  Efiential  Salt  of  Excrement.  They 
44  refemble  Salt  petre,  in  fome  meafiire,  and  de- 
44  flagrate  in  the  fire  much  like  it  ;  with  this  differ- 
44  ence  that  their  flame  is  red,  and  they  burn  fiowly  ; 
44  whereas  the  flame  of  Salt-petre  is  white  and  very 
44  vivid  :  probably,  fays  Mr.  Homberg,  becaufe 
44  there  is  too  much  of  an  oily  matter  in  the  one, 
44  and  lefs  in  the  other. 

44  Mr.  Homberg  diftilled  this  Salt  in  a  glafs 
44  retort  with  degrees  of  fire,  and  at  laft  with  a 
44  very  violent  one.  At  fir  ft  there  came  over  an 
44  aqueous  liquor,  fharp  and  acid,  which  was  foj- 
44  lowed  by  a  brown  fetid  oil,  fmelling  very  ftrong 
44  of  empyreuma.  This  dTillation  he  attempted 
44  four  feveral  times  -,  and  each  time  the  matter  in 

E  b  2  44  the 
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«  «  the  retort  took  fire,  juft  when  the  Oil  began  to 
44  come  off.” 

The  Salt  which  Mr.  Homberg  obtained  from 
Excrement  is  very  remarkable.  We  iliall  have 
occafion  to  fpeak  of  it  in  another  place,  and  fhali 
only  obferve  Here  that  its  Nitrous  character  is  by 
no  means  ambiguous  :  its  deflagrating  on  live  coals 
convinced  Mr.  Homberg  of  its  oeing  a  true  Nitie. 
But  its  conftantly  taking  fire  in  the  retort,  as  oft 
as  diftilled,  is  a  fure  proof  that  it  is  a  Nitrous  Salt  : 
for  Nitre  only  hath  the  property  of  thus  taking  fire 
in  dole  veffels,  and  making  other  combuftible  mat¬ 
ters  burn  along  with  it. 

The  procefs  by  which  Mr.  Homberg  at  laft  ob¬ 
tained  from  Excrement  a  clear  oil  without  any  bad 
fmell  is  curious,  and  worthy  of  a  place  here  -,  on 
account  of  the  Views  and  occafions  of  reflection 

'which  it  may  open.  .  t  ,  t 

46  Mr.  Homberg  having  tried  in  vain,  by  diftil- 
ling  Excrement  a  great  many  different  ways, 

44  to  obtain  from  it  fuch  an  Oil  as  he  wanted,  re- 
folved  to  employ  fermentation,  the  effeft  whereof 
44  is  to  change  the  difpofition  of  the  principles  of 
mixts.  With  this  view  he  dried  fome  Excre¬ 
ta  ment  in  the  water-bath,  and,  having  pulverized 
it,  poured  thereon  fix  times  its  weight  of 
“  phlegm  that  had  been  feparated  from  it  by  diftif- 
44  lation,  and  put  the  whole  into  a  large  glafs  cu- 
4 4  curbite,  covered  with  an  inverted  veffel  that 
4C  fitted  exacftly  into  it,  and  was  clofe  luted.  This 
<c  veffel  he  fet  in  a  balneum  mariæ  for  fix  weeks, 
“  keeping  up  fuch  a  gentle  heat  as  would  not  burn 
one’s  hand  *,  after  which  he  uncovered  the  cu- 
curbite,  and  having  fitted  thereto  a  head  and  a 
“  receiver,  diftilled  off  all  the  aqueous  moifture 
sc  in  the  balneum  marte  with  a  very  gentle  heat. 

It  had  now  loft  almoft  all  its  bad  fmell,  which 
41  was  changed  into  a  faint  one.  It  came  over 

fome- 
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“  fomewhat  turbid,  whereas  it  was  very  clear  when 
“  put  into  the  cucurbite.  Mr.  Homberg  found 
<c  this  water  to  have  a  cofmetic  virtue:  He  gave 
“  fome  of  it  to  perfons  whole  complexion,  neck, 
“  and  arms,  were  quite  fpoileci,  being  turned 
cc  brown,  dry,  rough,  and  like  a  goofe  fkin  : 
cc  they  walked  with  it  once  a  clay,  and,  by  con- 
“  tinuing  the  ufe  of  this  water,  their  fkin  became 
“  very  folt  and  white.” 

The  dry  matter,  that  remained  in  the  bottom  of 
the  cucurbite  after  diftillation,  had  loft  about  a 
twentieth  part  of  its  weight  ;  that  is,  of  twenty 
ounces,  put  at  one  time  into  the  cucurbite,  fome¬ 
what  lefs  than  nineteen  ounces  remained.  Mr. 
H  omberg  fufpedls  that  it  was  not  fo  dry  when  put 
into  the  cucurbite  as  when  it  was  taken  out.  Per¬ 
haps  alio  the  fpecies  of  fermentation  which  the 
matter  underwent  had  attenuated  and  volatilized 
fome  part  of  it  ;  fo  that  it  came  over  with  the 
phlegm  in  diftillation.  The  turbidnefs  of  that 
phlegm,  which  was  clear  and  limpid  before,  feems 
to  countenance  this  conjecture. 

“  The  dry  matter  left  in  the  cucurbite  after  the 
cc  hrft  diftillation,  had  not  the  leaft  fmell  of  feces  : 
“  on  the  contrary,  it  had  an  agreable  aromatic 
cC  odour;  and  the  veffel  in  which  Mr.  Homberg 
tc  had  digefted  it,  being  left  open  in  a  corner  of 
46  his  laboratory,  acquired  in  time  a  ftrong  fmell 
cc  of  Ambergris.  It  is  furprifing,  as  Mr.  Hom- 
“  berg  juftly  obferves,  that  digeltion  alone  fhould 
ct  change  the  abominable  fmell  of  Excrement  into 
“  an  odour  as  agreeable  as  that  of  Ambergris. 

“  This  dry  matter  he  powdered  coarfely,  and 
“  put  two  ounces  thereof  at  once  into  a  glafs  re- 
“  tort  that  would  hold  about  a  pound  or  a  pound 
cc  and  half  of  water.  This  he  diftilled  in  a  fand- 
“  bath  with  a  very  gentle  heat.  A  fmall  quantity 
“  of  an  aqueous  liquor  came  over  raft,  and  then 
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44  an  OU  as  coîourîefs  as  fpring- water.  Mr.  Horn- 
44  berg  continued  the  fame  gentle  degree  of  heat 
44  till  the  drops  began  to  come  off  a  little  redifh  -, 
44  and  then  he  changed  the  receiver,  flopping  that 
44  which  contained  the  clear  Oil  very  clofe  with  a 
44  cork.  Having  carried  on  the  diftil iation  with 
44  a  fire  gradually  augmented,  there  came  over  a 
4 4  confiderable  quantity  of  red  Oil  ;  and  there  re- 
44  mained  in  the  retort  a  charred  matter  which  burnt 
44  very  readily.55 

The  clear  Gil,  without  any  ill  fmell,  which  Mr. 
Homberg  obtained  from  the  fecal  matter  by  this 
procefs,  was  the  very  thing  he  was  in  fearch  of, 
and  which  he  had  been  allured  would  convert  Mer¬ 
cury  into  fine  fixed  Silver  :  yet  he  ingenuoufly 
owns,  that,  whatever  way  he  applied  it,  he  could 
never  produce  any  change  in  that  metallic  fubflance. 
We  {ball  now  proceed  to  the  other  difcoveries  made 
by  Mr.  Homberg  on  this  occafion. 

In  his  attempt  to  obtain  a  clear  Oil  from  Excre¬ 
ment,  he  diftilled  it  with  different  additaments, 
and  amongft  the  reft  with  Vitriol  and  Alum.  He 
found  that  the  matters  left  in  the  retort,  whert  he 
made  ufe  of  thefe  Salts,  being  expofed  to  the  open 
air,  took  fire  of  themfelves  ;  that  they  kindled 
combuftible  matters  j  in  a  word,  that  they  were  a 
true  Phofphorus,  of  a  fpecies  different  from  all  then 
known.  Purfuing  thefe  firff  hints,  he  fought  and 
found  the  means  of  preparing  this  Phofphorus  by  a 
■way  much  more  expeditious,  certain,  and  eafy. 
His  procefs  is  this. 

44  Take  four  ounces  of  Feces  newly  excreted: 
44  Mix  therewith  an  equal  weight  of  Roch-Alum 
44  coarfely  powdered  :  put  the  whole  into  a  little 
*4  iron  pan  that  will  hold  about  a  quart  of  water, 
44  and  let  it  over  a  gentle  fire  under  a  chimney. 
44  The  mixture  will  melt,  and  become  as  liquid  as 
é4  water.  Let  it  boil  with  a  gentle  fire,  conftantly 
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44  flirring  it,  breaking  it  into  little  crumbs,  and 
<c  fcraping  off  with  afpatula  whatever  flicks  to  the 
44  bottom  or  Tides  of  the  pan,  till  it  be  perfectly 
44  dry.  The  pan  muff  from  time  to  time  be  re- 
44  moved  from  the  fire,  that  it  may  not  grow  red- 
“  hot,  and  the  matter  muff  be  furred,  even  while 
“  it  is  off  the  fire,  to  prevent  too  much  of  it  from 
64  flicking  to  the  pan.  When  the  matter  is  per- 
4*  fèélly  dried,  and  in  little  clots,  let  it  cool,  and 
44  powder  it  in  a  metal  mortar.  Then  put  it  again 
44  into  the  pan,  fet  it  over  the  fire,  and  flir  it  con- 
44  tinualiy.  It  will  again  grow  a  little  moifl,  and 
u  adhere  together  in  clots,  which  mud  be  con- 

tinualiy  roafled  and  bruifed  till  they  be  perfectly 
44  dry  ;  after  which  they  muff  be  lu  fibred  to  cool, 
<4  and  then  be  pulverized.  This  powder  muff  be  re- 
44  turned  a  third  time  to  the  pan,  fet  on  the  fire, 
44  roafled  and  perfedtly  dried  :  after  which  it  muff 
44  be  reduced  to  a  fine  powder,  and  kept  in  a  paper 
<x  in  a  dry  place.  This  is  the  firfl  or  preparatory 
44  operation. 

44  Take  two  or  three  drams  of  this  powder. 
44  Put  it  into  a  little  matrafs,  the  belly  of  which 
44  will  hold  an  ounce,  or  an  ounce  and  half  of 
44  water,  and  having  a  neck  about  fix  or  fieven 
44  inches  long.  Order  it  fo  that  your  powder  fhall 
44  take  up  no  more  than  about  a  third  part  of  the 
44  matrafs.  Stop  the  neck  of  the  matrafs  flightly 
44  with  paper  :  then  take  a  crucible  lour  or  five 
44  inches  deep  :  in  the  bottom  of  the  crucible  put 
44  three  or  four  fpoonfulls  of  band  :  fet  the  matrafs 
44  on  this  land,  and  in  the  middle  of  the  crucible, 
44  fo  as  not  to  touch  its  bides.  Then  fill  up  the 
44  crucible  with  band,  fo  that  the  belly  of  the  ma- 
44  trafs  may  be  quite  buried  therein.  This  done, 
44  place  your  crucible  with  the  matrafs  in  the  midfi 
44  of  a  little  earthen  furnace,  commonly  called  a 
Ci  Stove,  about  eight  or  ten  inches  wide  above, 
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44  and  fix  inches  deep  from  the  mouth  to  the  grate, 

44  Round  the  crucible  put  lighted  coals  about  half 
44  way  up,  and  when  it  hath  flood  thus  halt  an 
44  hour,  fill  up  with  coals  to  the  very  top  of  the 
44  crucible.  Keep  up  this  fire  a  full  half-hour 
44  longer,  or  till  you  lee  the  infide  of  the  matrafs 
44  begin  to  be  red.  Then  increafe  your  fire,  by 
44  railing  your  coals  above  the  crucible.  Continue 
44  this  (trong  heat  for  a  full  hour,  and  then  let  the 
44  fire  go  out. 

44  At  the  beginning  of  this  operation  denfe  fumes 
44  will  rife  out  of  the  matrafs,  through  the  flopple 
44  of  paper,  Thefe  fumes  iffue  fometimes  in  Inch 
44  abundance  as  to  pufh  out  the  flopple  ;  which  you 
44  muft  then  replace,  and  fiacken  the  fire.  The 
44  fumes  ceafe  when  the  infide  of  the  matrafs  be- 
44  gins  to  grow  red  ;  and  then  you  may  increafe 
44  the  fire  without  any  fear  of  fpoiling  your  operas 
64  tion. 

44  When  the  crucible  is  fo  cold  that  it  may  be 
44  fafely  taken  out  of  the  furnace  with  one’s  hand, 
you  muft  gradually  draw  the  matrafs  out  of  the 
44  fand,  that  it  may  cool  flowly,  and  then  flop  it 
dole  with  a  cork. 

44  If  the  matter  at  the  bottom  of  the  matrafs 
46  appear  to  be  in  powder  when  fhaken,  it  is  a  fign 
44  the  operation  hath  fucceeded  :  but  if  it  be  in  a 
44  cake,  and  doth  not  fall  into  powder  on  fhaking 
the  matrafs,  it  fhews  that  your  matter  was  not 
44  fufficiently  roafted  and  dried  in  the  iron  pan, 
during  the  preparatory  operation.3’ 

Since  Mr.  Homberg,  Mr.  Lemeri  the  younger 
hath  made  a  great  many  experiments  on  this  Phof- 
pborus,  which  may  be  feen  in  the  Memoirs  of  the 
Academy  for  1714  and  1715*  in  thole  Memoirs 
Mr.  Lemeri  hath  fhewn  that  Excrement  is  not  the 
only  matter  capable  of  producing  this  Phofphorus 
with  Alum  ;  but  that,  on  the  contrary,  a’moft  all 
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animal  and  even  vegetable  matteis  are  fit  foi  this 
combination  *,  that  though  .Mr.  Homberg  mixed 
Alum  in  equal  quantities  only  with  the  fecal  matter, 
it  may  be  ufed  in  a  much  greater  proportion,  and  ,  in 
certain  cafes,  will  iucceed  the  bettei  ,  that,  according 
to  the  nature  of  the  fubftances  to  be  wolfed  on,  the 
quantity  of  that  Salt  may  be  more  or  leis  inert,  a  led  ; 
and  that  whatever  is  added,  more  than  the  dole 
requifite  for  each  matter,  ferves  only  to  leften  the 
virtue  of  the  Phofphorus,  or  even  deftroys  it  en¬ 
tirely  i  that  the  degree  of  fire  applied  mult  be  dif¬ 
ferent  according  to  the  nature  of  thofe  matteis 
and,  laftly,  that  Salts  containing  exa&ly  the  fame 
Acid  with  that  of  Alum,  or  the  Acid  oi  thol- 
Saks  feparated  from  its  bafis  and  reduced  into  Spi¬ 
rit,  do  not  anfwer  in  the  prefent  operation  :  which 
fhews,  fays  Mr.  Lemeri,  that  many  lulphureous 
matters  may  be  fubftituted  for  Hxcrement  in  this 
operation  -,  but  that  there  are  no  Saks,  or  very  few 
if  any,  that  will  fucceed  in  the  place  of  Aluni. 
Neverthelefs  a  Chymift,  who  lately  communicated 
to  the  Academy  a  great  number  of  experiments  on 
this  Phofphorus,  found  that  any  Salt  containing  the 
Vitriolic  Acid  may  be  fubftituted  for  Alum. 

This  Phofphorus,  made  either  by  Mr.  Homberg’s 
pr  by  Mr.  Lemeri’s  method,  Urines  both  by  day 
and  by  night.  Befides  emitting  light,  it  takes  fire 
loon  after  it  is  expoied  to  toe  air,  and  kindles  all 
çombuftible  matters  with  which  it  comes  in  con- 
tafe,  and  this  without  being  rubbed  or  heated. 

Mefif.  Homberg  and  JLemeri  have  given  the  tnoft 
probable  and  the  moft  natural  explanation  of  the 
çauie  of  the  accenfion  and  other  phenomena  of  this 
Phofphorus.  What  they  fay  amounts  in  ihort  to 
what  follows. 

Alum  is  known  to  be  a  Neutral  Salt,  confiding 
pf  the  Vitriolic  Acid  and  a  calcareous  earth.  When 

this  Salt  is  calcined  with  fhe  fecai  matter,  or  other 
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stances  aoounding  in  Oil,  the  volatile  principles  of* 
thefe  fubftances,  fuch  as  their  Phlegm,  their  Salts, 
and  their  Oils,  exhale  in  the  fame  manner  as  if  they 
were  di  (filled  ;  and  there  -  is  nothing  left  in  the  ma¬ 
ltais,  when  îhofe  principles  are  diffipated,  but  a 
chati£'d  matter,  hhe  that  which  is  found  in  retorts 
wherein  fuch  rnixts  have  been  decompofed  by  diftil- 
latiorr. 

This  remainder  therefore  is  nothing  but  a  mix¬ 
ture  of  Akim  and  charcoal.  Nov/  as  the  Acid  of 
this  Sait,  which  is  the  Vitriolic,  hath  a  greater  affi¬ 
nity  with  the  phlogifton  than  with  any  other  iub- 
ilaoce,  it  will  quit  its  bafis  to  unite  with  the  phlo- 
gifton  of  the  coal,  and  be  converted  by  that  union 
into  a  Sulpnur.  And  this  is  the  very  cafe,  of 
which  we  have  certain  proofs  in  the  operation  for 
preparing  this  Phofphorus  :  for  when,  after  the 
volatile  principles  of  the  oily  matter  are  drawn  off, 
th^  file  is  encreafed,  in  order  to  combine  cloiely 
together  the  fixed  parts  that  remain  in  the  matrafs, 
tnat  is,  the  Alum  and  the  charred  matter,  we  per¬ 
ceive  at  the  mouth  of  the  matrafs  a  fmall  blue 
fulpnureous  flame,  and  a  pungent  Imell  of  burnino” 
Sulphur.  Nay,  when  the  operation  is  finiffied,  we 
find  a  real  Sulphur  flicking  in  the  neck  of  the  ma¬ 
trafs  ;  and,  while  the  Phofphorus  is  burning,  it  hath 
plainly  a  ftrong  fulphureous  fmell.  It  is  therefore 
certain  that  this  Phofphorus  contains  an  actual  Sul¬ 
phur  ;  that  is,  a  matter  difpofed  to  take  fire  with 
the  gieateff  cafe.  But  though  Sulphur  be  very  in¬ 
flammable,  it  never  takes  fire  of  itfelf,  without 
being  either  in  contact  with  fome  matter  that  is  ac¬ 
tually  ignited,  or  elfe  being  expofed  to  à  confiderable 
degree  of  heat.  Pet  us  fee  then  what  may  be  the 
caufe  of  its  accenfion,  when  it  is  a  conftituent  part 
of  this  Phofphorus.  P 

We  mentioned  juft  now  that  the  Acid  of  the 
Alum  quits  its  bafis,  in  order  to  form  a  Sulphur 
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by  combining  with  the  Phlogifton  of  the  coal. 
This  bafis  we  know  to  be  an  earth  capable  of  being 
converted  into  Lime  ^  and  that  it  is  actually  converted 
into  Quick* lime  by  the  calcination  neceffary  to  pro¬ 
duce  the  Phofphorus.  We  know  that  new-made 
Lime  hath  the  property  of  uniting  with  water  fo 
readily,  that  it  thereby  contracts  a  very  great  de¬ 
gree  of  heat.  Now  when  this  Phofphorus,  which 
is  partly  continued  of  the  bafis  of  the  Alum  con¬ 
verted  into  Quick-lime,  is  expofed  to  the  air,  the 
Lime  inftantly  attracts  the  moifture  of  which  the 
air  is  always  full,  and  by  this  means,  probably, 
grows  fo  hot  as  to  fire  the  Sulphur  with  which  it  is 
mixed.  Perhaps  alfo  the  Acid  of  the  Alum  is  not 
totally  changed  into  Sulphur  :  fome  part  thereof 
may  be.  only  half-difengaged  from  its  bafis,  and  in 
that  condition  be  capable  of  attracting  ftrongly  the 
humidity  of  the  air,  of  growing  very  hot  likewife 
by  imbibing  the  moifture,  and  fo  of  contributing 
to  the  accenfion  of  the  Phofphoius. 

There  is  alfo  room  to  think  that  all  the  Phlogifton 
of  the  charred  matter  is  net  employed  in  the  pro¬ 
duction  of  Sulphur  in  this  Phofphorus,  but  that 
fome  part  of  it  remains  in  the  ftate  of  a  true  coaL 
The  black  colour  of  the  unkindled  Phofphorus, 
and  the  red  fparkles  it  emits  while  burning,  fufficiently 
prove  this.  The  explanation  ol  the  accenfion  of 
this  Phofphorus,  as  here  given  by  Mefif.  Homberg 
and  Lemeri,  is  very  ingenious,  and  in  the  main 
juft  ;  but  yet,  in  my  opinion,  the  fubject  deferves  a 
jnore  thorough  examination. 
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PROCESS  II. 

Human  Urine  analyzed . 

PU  T  fome  Human  Urine  into  a  glafs  Alem¬ 
bic  -,  let  it  in  a  water-bath,  and  diftill  till  there 
remain  only  about  a  fortieth  part  of  what  you  put 
in  *,  or  elfe  evaporate  the  Urine  in  a  pan  fet  in  the 
balneum  maria  till  it  be  reduced  to  the  fame  quan¬ 
tity.  With  this  heat  nothing  will  exhale  but  an 
infipid  Phlegm,  fmelling  however  like  Urine.  The 
refiduum  will,  as  the  evaporation  advances,  be¬ 
come  of  a  darker  and  darker  ruftet,  and  at  laft  ac¬ 
quire  an  almoft  black  colour.  Mingle  this  refi¬ 
duum  with  thrice  its  weight  of  fand,  and  diftill  it 
in  a  retort  fet  in  a  reverberating  furnace,  with  the 
ufual  precautions.  At  firft  there  will  come  over  a 
little  more  infipid  Phlegm  like  the  former.  When 
the  matter  is  almoft  dry,  a  Volatile  Spirit  will  rife. 
After  this  Spirit,  white  vapours  will  appear  on  en- 
creafing  the  fire  ;  a  yellow  oily  liquor  will  come  off, 
trickling  down  in  veins  ;  and  together  with  this  li¬ 
quor  a  concrete  Volatile  Salt,  which  will  ftick  to 
the  fides  of  the  receiver.  At  laft  there  will  come 
over  a  deep- coloured  fetid  Oil.  In  the  retort  there 
will  remain  a  faline  earthy  refiduum,  which  being 
lixiviated  will  yield  fome  Sea-falt. 

O  B  S  E  R FAT 10  NS . 

Urine  muft  be  confidered  as  an  aqueous  liquor 
replete  with  all  the  faline  matters  which  are  of  no 
ufè  to  the  body,  either  for  nourifhment  or  health  : 
it  is  a  lixivium  of  animal  matters,  prepared  by  na¬ 
ture  for  diftolving  and  feparating  from  them  all  the 
unneceftary  Salts.  It  contains  a  very  large  quantity 
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of  almoft  pure  phlegm,  which  evaporates  with  the 
heat  of  a  water  hath. 

The  refidue  of  the  Urine,  from  which  this 
phlegm  is  feparated  by  the  firft  diftillation,  though 
thereby  rendered  confiderably  thicker,  doth  nou 
coagulate,  or  curdle  in  the  lead  like  Milk  or  Blood  -, 
which  fhews  that  it  contains  no  parts  analogous  to 
thofe  of  thefe  two  nutritious  liquors.  Yet  it  con¬ 
tains  oily  and  faline  parts,  difpofed  like  thofe  or 
truly  animal  matters  ;  as  appears  from  the  Spirit, 
the  Volatile  Salt,  and  the  Oil,  obtained  from  it  by 
diftillation;  which  are,  in  every  refpeft,  perfeftly 
like  the  lame  principles  yielded  by  other  animal 
fubftances.  But,  if  the  animal  that  made  the 
Urine  took  in  with  its  food  any  ot  the  Neutral 
Salts  which  cannot  be  decompounded  by  digeftion  ; 
that  is,  of  thofe  chiefly  which  confift  of  Acids 
and  Alkalis,  the  Urine  will  contain,  over  and 
above  the  other  parts  of  that  animal,  almoft  all  the 
Neutral  Salt  that  entered  into  its  body.  Accordingly 
human  Urine  is  replete  with  a  confiderable  quan¬ 
tity  of  Sea-falt,  becaufe  men  eat  a  great  deal  of  it. 

It  is  found,  after  the  diftillation  of  the  Urine, 
united  with  the  caput  mortuum  left  in  the  retort  ; 
becaufe,  being  of  a  fixed  nature,  it  doth  not  rilë 
■with  the  volatile  principles  in  diftillation. 

Befides  this  Sea-falt,  Urine  contains  another  Salt 
of  a  Angular  nature,  which  cryftallizes  differently 
from  Sea-falt.  In  this  Salt,  according  to  Mr.  _Marg- 
graff’s  experiments  mentioned  on  the  lubjedt  of 
Phofphorus,  is  contained  the  Acid  necefiary  to  pro¬ 
duce  the  Phofphorus  of  Urine.  There  is  reafon  to 
think  that  this  Salt  is  a  Sea-falt  difguifed  by  the  fat 
matters  with  which  it  combines  during  its  flay  in 
the  animal  body. 

Mr.  Boerhaave  calls  it  the  Effential  Salt  of  Urine. 
If  you  defire  to  have  it  by  itfelf,  you  muft  evapo¬ 
rate 
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rate  the  Urine,  with  a  gentle  heat,  to  the  confidence 
of  frefh  cream,  filter  it,  and  let  it  ftand  quiet  in  a 
cool  place.  Cryftals  will  at  length  fhoot  therein, 
and  adhere  to  the  Tides  of  the  veffeL  Thefe  cryf¬ 
tals  are  the  Salt  you  want  :  they  are  brown  and 
oily.  If  you  defire  to  have  them  purer,  you  mufl 
dilfolve  them  in  warm  water,  filter  the  folution,  and 
fet  it  by  to  fhoot.  This  operation  repeated  feveral 
times  will  render  them  clear  and  tranfparent.  Mr* 
SchlofTer,  a  young  and  very  promifmg  Chymift,  is 
the  iaft  who  hath  made  any  experiments  on  this  cu¬ 
rious  Salt  of  Urine.  Thofe  who  are  defirous  of  a 
particular  account  of  its  properties  may  confiait  his 
differtation  printed  at  Leyden  in  1753,  as  well  as 
Mr.  Marggraft’s  excellent  Memoirs  printed  among 
thofe  of  the  Academy  of  Berlin. 

The  chief  refuit  of  Mr.  Schîofïèr’s  experiments 
Is,  fir  ft,  that  this  Salt  may  be  obtained  from  recent 
Urine,  and  even  in  greater  quantities  than  from  pu¬ 
trid  Urine,  and  that  too  in  very  little  time;  feeing 
it  cryftallizes  in  twenty  four  hours,  after  due  eva¬ 
poration. 

Secondly,  that  this  Salt  is  a  Neutral  Ammoniacal 
Salt,  confifting  of  a  Volatile  Alkali,  (which  can 
never  be  extracted  from  it  but  in  a  liquid  form,  like 
that  which  is  feparated  from  Urine  by  the  addition 
of  Lime;)  and  of  an  Acid  of  a  very  fingular  na¬ 
ture,  the  moil  remarkable  property  of  which  is  its 
being  fo  fixed  as  to  refill  the  violence  of  fire,  and 
turn  into  a  fort  of  glafs  rather  than  exhale  in  va¬ 
pours.  This  is  that  Acid  which,  according  to  Mr. 
MarggrafFs  experiments,  forms  the  combination 
of  Vhofphorus  when  united  with  the  Phlpgifton. 
The  other  properties  of  this  fingular  Acid  are  the 
principal  objects  of  Mr.  MarggrafFs  enquiries. 

It  follows,  in  the  third  place,  from  Mr.  Schlof- 
fer’s  experiments  that  this  Acid,  being  combined 
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to  the  point  of  faturation  with  a  common  Vola¬ 
tile  Alkali,  forms  a  true,  regenerated  Salt  of 
Ui  âne  -,  and  that,  by  this  union,  the  nature  of  the 
Volatile  Alkali  is  fo  changed,  that  k  cannot  after¬ 
wards  appear  by  itfelf  in  a  concrete  form,  but  is  al¬ 
ways  fluid,  like  that  which  is  extricated  by  the  ad- 
ditament  of  lime. 

If  Fixed  Alkalis  be  mixed  with  frefh  Urine,  they 

*  * 

immediately  feparate  from  it  a  Volatile  Alkali  ; 
and  if  the  mixture  be  quickly  put  into  an  alembic, 
and  diftilled,  the  flrft  liquor  that  riles  is  a  Volatile 
Spirit  :  or  elfe  a  Volatile  Alkali  in  a  concrete  form 
will  rife  flrfl:,  provided  the  Fixed  Alkali  made 
ufe  of  be  not  liquid,  and  the  Urine  be  dephte- 
mated. 

t 

Herein  Urine  refembles  other  animal  matters; 
for  Fixed  Alkalis  produce  the  fame  efFdft  on  them. 
This  affords  us  good  grounds  for  believing  that  ail 
animal  matters  contain  a  Neutral  Salt  of  an  Ammo¬ 
niacal  nature,  which  the  Fixed  Alkali  decompofcs* 
as  it  doth  all  other  Ammoniacal  Salts.  Quick- Hi  me 
alfo  extricates  from  Urine  a  Volatile  Alkali  frill 
more  quick  and  pungent  than  that  which  is  fe- 
parated  by  a  Fixed  Alkali,  and  which  conftautlf 
remains  liquid  without  ever  putting  on  a  concrete 
form:  and  this  is  another  proof  of  the  exiftence 
of  the  Ammoniacal  Salt  above  mentioned  ;  for 
quick-lime  hath  juft  the  fame  efteft  on  Sal- Ammo¬ 
niac,  as  we  fhall  fee  in  its  place.  Mr.  Schlofier’s 
experiments,  compared  with  thofe  now  mentioned, 
feem  to  fhew  that  the  Urine  contains  feveral  diftinft 
forts  of  Ammoniacal  Salts. 

Of  all  the  liquors  which  animals  afford,  Urine 
putrefies  the  moft  eafily,  and  by  putrefaftion  parts 
with  or  forms  the  greateft  quantity  of  Volatile  Al¬ 
kali.  If  it  be  diftiiled  when  putrefied,  there  comes 
over  firft  a  Spirit  impregnated  with  much  Volatile 

Al- 
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Alkali*,  then  an  aqueous  liquor,  which  Van  Bel¬ 
mont  allures  us  is  a  medicine  of  wonderiul  efficacy 
in  diftblving  the  (lone  in  the  bladder.  When  all 
this  water  is  come  over,  and  the  remaining  matter 
is  almoft  dry,  there  afcends,  on  increafing  the  fire, 
a  yellow  Oil,  together  with  a  Volatile  Salt. 

After  this  there  remains  in  the  retort  a  blacky 
charred  earthy  matter,  containing  a  great  deal  of 
Sea-falt.  If  this  matter  be  calcined  in  the  open 
air,  in  order  to  confume  its  phlogifton,  and  be 
afterwards  lixiviated,  all  the  Sea-falt  it  contains  may 
by  this  means  be  eafily  feparated  ;  nothing  but  its 
earth  being  left  behind.  This  caput  mortuum  con¬ 
tains  alfo  the  materials  proper  for  forming  KunckePs 
Fhoiphorus  -,  and  if,  inftead  of  calcining  it  in  the 
open  air,  it  be  urged  with  a  violent  fire,  in  cloie 
ye  fie  Is,  it  will  yield  a  Phofphorus  :  but  then  all 
the  precautions  recommended  on  the  fubjedl  of 
Phofphorus  mu  ft  be  ufed  ;  and,  in  particular,  the 
caput  mortuum  muft  be  lixiviated  before  it  be  dift 
tilled,  in  order  to  free  it  from  part  of  the  Sea-falt 
contained  therein  *,  becaufe  too  much  of  that  Salt 
might  defeat  the  operator,  by  not  only  melting  it- 
felf,  but  melting  alfo  the  containing  vefle!  during 
the  operation. 


C  H  A  P. 


Practice  of  ChymiStry.  385 


CHAP.  IV. 


Of  the  Volatile  Alkali. 


PROCESS  I. 

Volatile  Alkalis  rectified  and  depurated. 

MI  X  together  the  Spirit,  the  Volatile  Salt,  the 
Phlegm,  and  the  Oil,  obtained  from  an  y 
fubftance  whatever.  Put  the  whole  into  a  large 
wide-mouthed  glais  body,  and  thereto  fit  a  head 
with  a  large  beak.  Set  this  alembic  in  a  water  bath, 
lute  on  a  receiver,  and  diftill  with  a  very  gentle 
heat.  There  will  afcend  a  Spirit  ftrongly  impreg¬ 
nated  with  Volatile  Alkali,  and  a  Volatile  Salt  in  a 
concrete  form,  which  mud  be  kept  by  itfelf.  Then 
increafe  your  heat  to  the  degree  of  boiling  water  ; 
whereupon  there  will  rife  a  fécond  Volatile  Spirit, 
fomewhat  more  ponderous  than  the  former,  with  a 
light  Oil  that  will  fwim  on  its  furface,  and  a  little 
concrete  Volatile  Salt.  Proceed  till  nothing  more 
will  rife  with  this  degree  of  heat.  Keep  by  itfelf 
what  came  over  into  the  receiver.  At  the  bottom 
of  the  cucurbite  you  will  find  a  thick  fetid  Oil. 

Into  fuch  another  diftilling  vefiel  put  the  Spirit 
and  Salt  that  rofe  firfl  in  this  di (filiation,  and  diftill 
them  in  the  balneum  mariœ  with  a  heat  (till  gentler 
than  before.  A  whiter,  purer,  Volatile  Salt  will 
fublime.  Continue  the  diftillation  till  an  aqueous 
moifture  rife,  which  will  begin  to  diftolve  the  Salt, 
At  the  bottom  of  the  vefiel  will  be  left  a  phlegm. 
Vol.  II.  C  c  with 
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with  a  little  Oil  floating  on  it.  Keep  your  Salt  in  a 
bottle  well  flopped. 

O  B  S  E  R  VA  T  IONS. 

In  the  anal  y  fis  of  anyfubflance  that  yields  a  Vo¬ 
latile  Alkali,  this  Salt  is  generally  found  in  the  re¬ 
ceiver  blended  with  the  other  principles  of  the 
mixt  ;  which,  afcending  from  the  retort  in  the  form 
of  liquors  and  vapours,  diffolve  the  Salt,  or  at  leaft 
moiflen  it,  and  render  it  very  impure.  So  that,  if 
you  defire  to  have  it  without  any  mixture,  recourfe 
muft  be  had  to  a  fécond  diftillation,  in  order  to  fe- 
parate  it  from  the  heterogeneous  matters  with  which 
it  is  confounded. 

It  is  of  confequence  in  this  diftillation  to  apply 
but  a  very  weak  degree  of  heat  ;  becaufe  on  that 
depends  the  fuccefs  of  the  operation,  infomuch  that, 
the  lefs  heat  you  employ  to  fublime  the  Salt,  the 
purer  it  will  be.  For,  being  much  more  volatile 
than  any  of  the  other  principles  with  which  it  is 
mixed,  it  muft  evidently  rife  by  itfelf,  if  no  more 
heat  be  applied  than  is  juft  neceftary  to  elevate  it  ; 
fuch  a  heat  being  much  too  weak  to  raife  the  Oil 
and  phlegm  with  which  it  is  blended. 

Neverthelefs,  whatever  care  be  taken  to  govern 
the  heat,  it  is  not  poftible  to  hinder  this  Volatile 
Salt  from  carrying  up  fome  portions  of  the  prin¬ 
ciples  mixed  with  it  ^  thofe,  to  wit,  with  which  it 
is  moft  clofely  united,  and  to  which  it  hath  by  that 
means  communicated  a  fhare  of  its  volatility.  For 
this  reafon  it  requires  a  fécond  redification,  which 
is  performed  in  the  fame  manner  as  the  former. 
But,  feeing  it  is  more  volatile  and  lighter  after  the 
hr  ft  redification  than  before,  being  thereby  freed 
from  part  of  the  heterogeneous  matters  with  which 
it  was  loaded,  a  ftill  lefs  degree  of  heat  muft  be  ap¬ 
plied  in  this  fécond  redification. 
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The  Oil  with  which  the  Volatile  Salt  is  loaded, 
when  but  once  diftilled,  is  perceivable  only  by  the 
yellow  colour  and  weight  it  communicates  thereto  ; 
becaufe  it  is  clofely  united  therewith,  and  in  a  per* 
feCtly  faponaceous  ftate.  This  appears  from  the 
facility  with  which  Volatile  Salts,  even  the  mod 
oily,  diffolve  in  water,  without  difeovering  in  the 
folution  any  reparation  of  the  oily  parts,  and  even 
without  giving  it  a  milky  colour.  But,  in  the  fécond 
rectification,  this  Oil  becomes  very  perceptible  ;  foi 
it  then  feparates,  in  a  great  meafure,  from  the  Salt* 
and  remains  at  the  bottom  of  the  cucurbite,  floating 
on  the  phlegm,  which  is  alio  feparated  from  the 
Salt. 

The  Salt  is  then  whiter,  more  volatile,  and  purer  ; 
yet  it  is  dill  far  from  being  brought  to  the  utmoft 
degree  of  purity,  even  by  this  fécond  rectification. 
It  requires  a  third,  a  fourth,  and  even  many  more 
rectifications,  to  purify  it  perfectly  :  every  rectifi¬ 
cation  feparates  from  it  fome  oily  particles  :  and  if 
you  fhould  refolve  to  go  on  rectifying  till  you  can 
feparate  no  more  Oil,  there  is  reafon  to  think  this 
Salt  would  be  entirely  decompofed  ;  becaufe  there 
is  neceffarily  a  certain  quantity  of  Oil  in  its  com~ 
pofition,  without  which  it  would  not  be  a  Volatile 
Alkali.  You  mu  ft  therefore  defift  from  rectifying 
it  any  further,  when  you  find  it  very  white,  and 
very  light  j  and  fluit  it  up  in  bottles  hermetically 
fealed. 

It  often  happens  that  Volatile  Salts,  though  of  a 
beautiful  white  after  rectification,  grow  yellow  after 
being  kept  fome  time  in  dole  bottles.  This  is  oc- 
cafionedby  the  Oil  they  contain  difengaging  and  dif¬ 
eovering  itfelf  by  degrees.  To  remedy  this  incon¬ 
venience  Mr.  Boerhaave  propofes  to  mingle  the  Vo¬ 
latile  Salt  you  intend  to  purify  with  four  times  jts 
weight  of  pulverized  chalk,  thoroughly  dried,  and 
even  heated  j  to  put  the  mixture  into  a  glafs  alem- 
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bic,  and  diftill  it  with  a  gentle  heat.  By  this  means 
the  Salt  rifes  exceeding  pure  and  very  white  ;  becaufè 
the  chalk  abforbs  moft  of  its  Oil,  and  frees  it  there¬ 
from.  He  adds,  that  Volatile  Salt  thus  purified 
may  be  kept  a  long  time,  and  will  retain  all  its 
whitenefs. 

If  a  Volatile  Alkali  thus  purified  be  combined, 
to  the  point  of  faturation,  with  an  Acid,  fuch  as 
the  Marine  Acid  for  inftance;  the  refuk  of  this 
union,  as  we  fhall  afterwards  fee,  will  be  a  Sal  Am¬ 
moniac,  from  which  the  Volatile  Alkali  may  be 
feparated  by  the  intervention  of  a  Fixed  Alkali.  A 
Volatile  Alkali  that  hath  paffed  through  all  thefe 
trials  will  then  be  in  the  highefl  degree  of  purity 
that  Chymiftry  can  bring  it  to  -,  and  appears  con- 
ftantly  the  fame,  from  whatever  fubftance  it  was 
originally  obtained  ;  which  proves  that  if  Volatile 
Alkalis,  extracted  from  different  vegetable  and  ani¬ 
mal  lubftances,  feem  to  differ  from  each  other  in 
fome  refpe&s,  this  can  arife  only  from  the  hetero¬ 
geneous  matters  with  which  they  are  mixed  ;  but 
that,  at  bottom,  they  are  all  conftituted  of  one 
fingle  principle,  which  is  conflantly  the  fame,  and 
exadtly  alike  in  them  all. 

It  is  of  the  laft  confequence,  on  all  occafions 
where  a  Volatile  Alkali  is  to  be  diddled  in  a  con¬ 
crete  form,  to  make  ufe  of  fubliming  veffels  with 
very  large  necks,  that  it  may  have  room  enough 
to  make  its  way  to  the  receiver  with  eafe  ;  for  other- 
wife  it  may  choak  up  the  paffage,  and  bur  ft  the 
veffels. 
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PROCESS  II. 

Volatile  Alkalis  combined  with  Acids .  Sundry  Am¬ 
moniacal  Salts.  Sal  Ammoniac . 

ON  a  Volatile  Spirit  or  Salt  pour  gradually  any 
Acid  whatever.  An  effervefcence  will  arife, 
and  be  more  or  lefs  violent  according  to  the  nature 
of  the  Acid.  Go  on  adding  more  Acid  in  the  fame 
manner,  till  no  effervefcence  be  thereby  excited,  or  at 
lead  till  it  be  very  fmall.  The  liquor  will  now  con¬ 
tain  a  femi-volatile  Neutral  Salt,  called  an  Ammo¬ 
niacal  Salt  ;  which  may  be  obtained  in  a  dry  form 
by  cryftallizing  as  ufual,  or  by  fubliming  it  in  clofe 
veffels,  after  the  fuperfluous  moifture  hath  been 
drawn  off. 

OBSERVATIONS. 

Volatile  Alkalis  have  the  lame  properties  with 
Fixed  Alkalis,  fixity  only  excepted  :  fo  that  a  Vo¬ 
latile  Alkali  muff  produce  an  effervefcence  when 
mixed  with  Acids,  and  form  therewith  Neutral 
Salts,  differing  from  each  other  in  nothing  but  the 
nature  of  the  Acid  in  their  compofition. 

It  muff  be  obferved  that  the  point  of  faturation 
is  very  difficult  to  hit,  on  this  occafion  -,  owing  pro¬ 
bably  to  the  Volatility  of  the  Alkali,  which/being 
much  lighter  than  the  Acid,  tends  always  to  poffefs 
the  uppermoft  part  of  the  mixture,  while  the  Acid 
finks  to  the  bottom  :  whence  it  comes  to  pafs  that 
the  lower  part  of  the  liquor  is  lometimes  overcharged 
with  Acid,  while  the  upper  part  is  ft  ill  very  Alka¬ 
line.  But  it  is  moft  eligible  that  the  Alkali  ffiould 
predominate  in  the  mixture  ;  becaufe  the  excefs  of 
this  principle  eafily  flies  off  while  the  moifture  is 
evaporating  in  order  to  the  cryffallization  or  fublima- 
tion  of  the  Ammoniacal  Salt  -,  which  being  only  femi- 
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volatile  refills  the  heat  longer,  and  remains  perfeflly 

Neutral. 

if  the  Vitriolic  Acid  he  combined  with  a  V  olatile 
Alkali,  and  the  mixture  diftilled  in  a  retort  to  draw 
off  the  iiiperfiuous  moifture,  a  liquor  comes  over 
into  the  receiver  which  fmeiis  ftrong  of  a  Sulphu¬ 
reous  Acid.  Now,  as  the  Acid  of  Vitriol  never 
becomes  lulphureous,  but  when  it  is  combined  with 
an  inflammable  matter,  this  experiment  is  one  of 
thofe  which  demonftrate  that  Volatile  Alkalis  con¬ 
tain  a  very  fenfible  quantity  of  inflammable  matter. 
This  fame  liquor  taftes  of  an  Ammoniacal  Salt  ; 
which  proves  that  it  carries  up  with  it  fome  of  the 
Neutral  Salt  contained  in  the  mixture.  The  reft 
of  this  Salt,  which  is  called  Glauber’s  Secret  Sal 
Ammoniac  9  or  Vitriolic  Sal  Ammoniac ;  fublimes  into 
the  neck  of  the  retort.  It  is  very  pungent  on  the 
tongue  -,  it  crackles  a  little  when  thrown  on  a  red- 
hotfliovel,  and  then  flies  off  in  vapours. 

The  Ammoniacal  Salt  formed  by  the  Acid  o* 
Nitre  exhibits  much  the  fame  phenomena  ;  but  it 
requires  greater  care  in  drying  and  fubliming  it, 
becaufe  it  hath  the  property  of  detonating  ail  alone, 
without  the  addition  of  any  other  inflammable 
matter  \  and  it  will  infallibly  do  fo,  if  too  ftrong 
a  fire  be  applied  towards  the  end  of  the  operation, 
when  it  begins  to  be  very  dry.  This  property  of 
detonating  by  itfelfit  derives  from  the  inflammable 
matter  contained  in  theVolatile  Alkali  which  ferves 
for  its  bafis  :  and  this  is  another  demonftrative 
proof  of  the  exiftence  of  fuch  an  inflammable  mat¬ 
ter  in  theVolatile  Alkali.  This  Salt  is  called  Ni¬ 
trous  Ammoniacal  Salt. 

With  the  vegetable  Acids,  that  of  vinegar  for  in- 
ftance,  is  formed  an  Ammoniacal  Salt  of  a  Angular 
nature,  and  which  can  fcarce  be  brought  to  a  dry 
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A  Volatile  Alkali,  combined  to  the  point  of  fa- 
turation  with  the  Acid  of  Sea- fait,  forms  another 
Neutral  Salt,  which  takes  a  concrete  form  either  by 
fublimation  or  crydallization.  The  crydals  of  this 
Salt  are  fo  very  foft  and  fine,  that  a  parcel  of  it 
looks  like  cotton  or  wool.  This  is  the  Salt  properly 
called  Sal  Ammoniac.  It  is  of  great  ufe  in  Chymif- 
try  and  in  manufactures  :  but  that  which  is  daily 
confumed  in  great  quantities  is  not  made  in  the 
manner  above  mentioned.  It  would  come  extremely 
dear,  if  we  had  no  other  way  of  procuring  it,  but 
by  forming  it  thus  with  the  Acid  of  Sea- fait  and  a 
Volatile  Alkali.  This  Salt,  or  at  lead  the  mate¬ 
rials  of  which  it  is  formed,  may  be  found  in  the 
fuliginofities  and  foots  of  mod  animal,  and  of  fome 
vegetable  fubftances.  The  greated  pan  of  what 
we  ufe  comes  from  Egypt,  where  vail  quantities 
thereof  are  made. 

The  method  of  preparing  Sal  Ammoniac  in 
Egypt  was  not  known  among  us,  till  MefiT.  Lemaire 
and  Granger,  two  of  the  Academy’s  correfpondents, 
gave  in  feveral  Memoirs  in  which  that  bufinefs  is 
defcribed  with  great  accuracy,  from  their  o wn  view 
on  the  fpot.  Their  Memoirs  inform  us  that 
chimney-foot  alone,  without  any  additament,  is  the 
matter  from  which  they  obtain  their  Sal  Ammoniac  ; 
that  thofe  chimneys  under  which  nothing  is  burnt 
but  Cow’s-dung  furnilh  the  bed  Soot.  Six  and 
twenty  pounds  of  that  Soot  yield  ufually  fix  pounds 
of  Sal  Ammoniac. 

44  The  operation  takes  up  about  fifty,  or  two  and 
fifty  hours.  The  vefiels  in  which  they  put  the 
“  loot  are  ballons  of  very  thin  glafs,  terminating 
u  in  a  neck  of  fifteen  or  fixteen  lines  long  and  an 
“  inch  in  diameter  :  but  they  are  not  all  of  the 
fame  fize.  The  lead  contain  twelve  pounds  of 
“  Soot,  and  the  greated  fifty  j  but  they  fill  them 
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44  only  three  quarters  full,  in  order  to  leave  room 
44  for  the  fublimation  of  the  Salt. 

44  The  furnace,  in  which  they  place  thefe  ballons, 
44  conflits  of  four  walls  built  in  a  quadrangular  form, 
44  The  two  front  walls  are  ten  and  the  fides  nine  foot 
44  long  :  but  they  are  all  five  foot  high  and  ten  in- 
44  dies  thick.  Within  the  quadrangle  formed  by 
4:6  thefe  walls  three  arches  run  lengthwife  from  end 
44  to  end  thereof,  at  the  diftance  of  ten  inches  afum 
44  der.  The  mouth  of  this  furnace  is  in  the  middle 
44  of  one  of  its  fronts,  and  of  an  oval  form;  two 
44  foot  four  inches  hiah,  and  fixteen  inches  wide. 

44  The  ballons  lie  in  the  fpaces  between  the  arches 
44  of  the  furnace,  which  ferve  inftead  of  a  grate  to 
44  fupport  them.  Four  of  them  are  ufually  placed 
44  in  each  interval  ;  which  makes  fixteen  for  one 
44  furnace.  They  are  fet  at  the  diftance  of  about 
44  half  a  foot  from  each  other,  and  fecured  in  their 
44  places  with  îprick  and  earth.  But  they  leave 
44  about  four  inches  on  the  upper  part  of  the  ballon 
44  uncovered,  with  a  view  to  promote  the  fublima^ 
44  tion,  as  they  alfo  do  fix  inches  of  the  inférieur 
44  part,  that  the  heat  may  the  better  adl  on  the 
44  matters  to  be  fublimed.  Things  being  thus  pre- 
44  pared  they  firft  make  a  fire  with  ftraw,  which 
44  they  continue  for  an  hour.  Afterwards  they 
44  throw  in  Cow's  dung  made  up  in  fquare  cakes 

44  like  bricks.  (The  want  of  wood  in  this  country 

45  is  the  reafon  that  they  generally  make  ufe  of  this 
44  fewel.)  Thefe  cakes  of  dung  add  to  the  vio- 
44  lence  of  the  fire,  which  they  continue  in  this 
44  manner  for  nineteen  hours  ;  after  which  they  in- 
44  creafe  it  confiderahly  for  fifteen  hours  more  ;  and 
44  then  they  ftacken  it  by  little  and  little. 

44  When  the  matter  contained  in  the  veftels 
44  begins  to  grow  hot,  that  is,  after  fix  or  feven 
^  liqurs  baking,  it  emits  a  very  thick  and  ill-fcented 
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“  fmoke,  which  continues  for  fifteen  hours.  Four 
4‘  hours  after  that,  the  Sal  Ammoniac  is  obferved 
to  rile  in  white  flowers,  which  adhere  to  the  in- 
“  fide  of  the  neck  of  the  veffel  -,  and  thofe  who 
“  have  the  diredion  of  the  operation  take  care 
‘‘  from  time  to  time  to  pals  an  iron  rod  into  the  neck 
“  of  the  ballon,  in  order  to  preferve  a  paffage 
“  through  the  faline  vault,  for  giving  vent  to  feme 
‘4  blueilh  vapours,  which  conlfantly  ili'ue  out  of  the 
veffel  during  the  whole  operation. 

From  this  hiftory  of  the  preparation  of  Sal  Am¬ 
moniac  it  appears  that  Soot,  and  particularly  the  Soot 
of  animal  matters,  either  contains  abundance  or  this 
Salt  perfectly  formed,  and  waiting  only  tor  iubli- 
mation  to  feparate  it  therefrom,  or,  at  lean:,.  that  it 
contains  the  proper  materials  for  forming  it  -,  and 
that  during  the  operation,  which  is  a  kind  of  cii- 
tillation  of  Soot,  thefe  materials  combine  together 

and  fublime. 

We  fhewed,  in  our  analyfis  of  Soot,  that  tins 
fubflance  yields  by  diftillation  a  great  deal  of  V  oLitile 
Alkali  -,  and  this  is  an  ingredient  which  makes  at 
lead  one  half  of  Sal  Ammoniac.  As  to  the  other 
principle  of  this  Salt,  I  mean  the  Marine  Acid,  this 
alio  muff  needs  exift  in  Soot  :  but  it  is  not  fo  eal) 
to  conceive  how  it  fhould  come  there. 

It  is  very  true  that  vegetable  and  animal  fubflances, 
the  only  ones  that  produce  Soot  in  burning,  contain 
feme  portion  of  Sea  -  fait  :  but  then  this  Salt. is  very 
fixed,  and  feems  unfit  to  rife  with  the  Acid,  the 
Oil,  and  the  fubtije  Earth,  of  which  the  \oiatilc 
Alkali  is  formed.  Therefore  we  muff  ffppofe  either 
that  its  elevation  is  procured  by  the  force  of  the  fire, 
aided  by  the  volatility  of  the  matters  that  exhale 
in  burning  -,  or  that,  being  decompofed  by  the  vio¬ 
lence  of  the  combuflion,  its  Add  alone  rifes  with 
the  other  principles  above  mentioned.  The  latter 

feems  probable  enough  :  for  though  in  the  common 

operations 
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operations  of  Chymiflry  the  bare  force  of  fire  doth 
not  feem  Efficient  to  decompofe  Sea-fair  ;  yet  the 
example  of  Sea-plants,  which,  before  bifrning, 
ton  tain  this  Salt  in  abundance,  and  whofe  allies 
tomam  tearce  any  at  all,  but  are  replete  with  its 
fixed  part,  that  is,  with  its  Alkaline  bails,  feem s  to 
prove  diar,  when  this  Salt  is  intimately  mixed  with 
inflammable  matters,  it  may  be  deftroyed  by  bum- 

mg;  fo  that  its  Acid  ihall  defert  its  bafis,  and  fly 
oft  with  the  Soot.  “ 

Before  the  exad  method  of  procuring  Sal  Am- 
momac  was  known,  it  was  generally  imagined  that 
the  manufadurers  mixed  Sea-falt,  and  even  Urine 
with  the  Soot  ;  becaufe  thefe  two  fubftances  contain 
the  principles  of  which  this  Salt  conflits.  But  be- 
lides  mat  the  contrary  now  certainly  appears  from 
îhe  mentioned  Memoirs,  it  hath  been  ihewn 
by  Mr.  Duhamel,  who  hath  publifhed  feveral  Me¬ 
moirs  and  experiments  concerning  the  compofition 
and  decompoiition  of  Sal  Ammoniac,  from  which 
we  have  partly  taken  what  we  have  already  faid  on 
this  fubject,  and  which  will  furnifh  us  with  feme 
more  curious  oblervations  ;  it  hath  been  ihewn,  I 
%,  in  the  firft  of  thefe  Memoirs  printed  with  thofe 

C  tle,  Acaderr*y  <or  1 735,  that  the  addition  of 
Sea-iait  to  the  Soot,  from  which  Sal  Ammoniac  is 
to  be  ex  traded,  contributes  nothing  to  its  produc- 
uon,  and  cannot  increafe  its  quantity.  That  alone, 
therefore,  which  was  originally  contained  in  the  mat¬ 
ters  that  produced  the  Soot,  enters  as  a  principle 
into  the  compofition  of  Sal  Ammoniac.  We  ob¬ 
served  alfo  in  treating  of  the  analyfis  of  Soot,  that 
Mr.  Boei  haave  obtained  from  it  a  confiderable 

quantity  of  an  Ammoniacal  Sait  without  any  addi- 
lament.  < 

Sal  Ammoniac  is  fometimes  found  perfedly 

fonned  in  the  neighbourhood  of  Vulcanos.  This 

5ak  !S  Pr°bably  produced  from  the  fuliginofities  of 

vegetable 
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vegetable  or  animal  matters  confumed  by  the  fire 
of°the  Vulcano. 

Sal  Ammoniac  is  often  impure,  becaufe  it  carries 
un  with  it,  in  fublimation,  feme  of  the  black 
charred  matter  which  ought  to  be  left  at  the  bottom 
of  the  veffel  :  but  it  is  eafily  purified,  for  this 
purpofe  you  need  only  diffolve  it  in  water,  filter  the 
folution,  then  evaporate  and  cryftall.ze  -,  by  which 
means  you  will  have  a  very  white  and  very  pure  Sal 
Ammoniac.  You  may,  if  you  pleale,  fublime  it 
acrain  in  a  cucurbite  and  blind  head,  with  a  fire  not 
too  bulk.  Some  of  it  will  rife  in  the  form  of  a 
liaht  white  powder,  called  Flowers  of  Sal  Ammoniac . 
Thefe  Flowers  are  no  other  than  true  Sal  Ammo¬ 
niac,  which  hath  buffered  no  decompofition  ;  oc¬ 
ean  fe  the  bare  aâion  of  fire  is  not  capable^  of  ie- 
paratino-  the  Acid  and  the  Volatile  Alkali,  of  which 
this  Neutral  Salt  confifts.  When  you  intend  to 
decotnpofe  it,  you  muff  ufe  the  means  to  be  men¬ 
tioned  hereafter.  ,  r  .  ... 

Though  Sal  Ammoniac  be  only  femi- volatile, 

and  requires  a  confiderable  heat  to  fublime  it,  yet 
it  hath  the  property  of  carrying  up  with  it  matters 
that  are  very  fixed  and  ponderous  •,  fuch  as  metallic 
fubftances,  and  fome  kinds  of  earths.  For  medi¬ 
cinal  ufes  we  fublime  therewith  Iron,  Lapis  He¬ 
matites,  the  Copper  in  blue  Vitriol,  &c.  and  then 
>t  takes  different  names,  as  Martial  Flowers  of  Sal 
Ammoniac ,  Ens  veneris,  and  other  fuch  dénomma- 
tions,  which  it  borrows  from  the  matters  fublimed 

^jth  i  t. 
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PROCESS  III. 

Sal  Ammoniac  decompounded  by  Acids. 

INTO  a  large  tubulated  glafs  retort  put  a 
fmall  quantity  of  Sal  Ammoniac  in  powder  :  fet 
your  retort  in  a  furnace,  and  lute  on  a  large  ballon, 
as  in  the  diftillation  of  the  fmoking  Acids  of  Ni¬ 
tre  and  Sea-falt.  Through  the  hole  in  your  retort 
pour  a  quantity  of  Oil  of  Vitriol  or  Spirit  of  Nitre 
equal  in  weight  to  your  Sal  Ammoniac.  An  effer- 
vefcence  will  inftantly  follow.  The  mixture  will 
fwei!.,  and  difcharge  white  vapours  which  will 
come  over  into  the  receiver.  Stop  the  hole  in  the 
retort  immediately,  and  let  the  firft  vapours  pafs 
over,  together  with  fome  drops  of  liquor,  which 
will  diftill  without  fire.  Then  put  a  few  coals 
into  the  furnace,  and  continue  the  diftillation 
with  a  very  gentle  heat  ;  which  however  muft  be 
increafed  little  by  little  till  nothing  more  will  come 
over.  When  the  operation  is  finiffied,  you  will 
find  in  the  receiver  a  Spirit  of  Salt  if  you  made  ufe 
of  Oil  of  Vitriol  ;  or  an  Aqua  régis ,  if  Spirit  of 
Nitre  was  employed  :  and  in  the  retort  will  be  left 
a  faline  mafs,  which  will  be  either  a  Glauber’s  Se¬ 
cret  Sal  Ammoniac,  or  a  Nitrous  Sal  Ammoniac, 
according  to  the  nature  of  the  Acid  ufed  to  decom¬ 
pound  the  Sal  Ammoniac. 

OB  SER  VAT  10  NS. 

Sal  Ammoniac,  which  confifts  of  the  Marine 
Acid  united  to  a  Volatile  Alkali,  is,  with  refped 
to  the  Vitriolic  and  Nitrous  Acids,  juft  the  fame  as 
Sea-falt  is  with  refpedt  to  thofe  Acids;  that  is,  the 
Vitriolic  and  Nitrous  Acids,  having  a  greater  affi¬ 
nity,  than  the  Marine  Add,  with  Volatile  as  well  as 
Fixed  Alkalis,  will  decompound  the  Sal  Ammo- 
piac,  by  expelling  the  Add  from  its  bafts,  and 

aft ü  iriing 

O 
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affumiflg  its  place,  juft  as  they  do  with  regard  to 
Sea-falt.  Moft  therefore  of  what  was  faid  concern¬ 
ing  the  decompofition  of  Sea-falt,  and  the  diftilla- 
tionof  its  Acid,  by  the  two  other  Acids,  muft  be 
applied  here. 

We  fhall  only  obferve,  that,  when  the  Acid  of 
Sal  Ammoniac  is  to  be  diftilled  from  it  by  the  in- 
terpofition  of  the  Vitriolic  or  Nitrous  Acid,  great 
care  muft  be  taken  to  put  but  a  very  fmall  quantity 
of  this  Salt  into  the  retort  -,  efpecially  if  the  Acids 
to  be  added  are  concentrated  :  for,  as  foon  as  they 
mix  with  the  Sal  Ammoniac,  a  great  effervefcence 
arifes,  and  the  mixture  fwells  to  fuch  a  degree,  that, 
unlefs  the  quantity  in  the  retort  be  very  fmall,  it 
may  run  over  all  together  into  the  receiver.  It  is 
alfo  proper  to  take  notice  that  this  operation  admits 
of  but  a  fmall  degree  of  heat,  for  two  reafons  ; 
firft,  becaufe  the  Acid  of  the  Sal  Ammoniac,  being 
very  eafily  diftodged  by  an  Add  ftronger  than  it- 
felf,  rifes  alfo  very  eafily  ;  fecondly,  becaufe  the 
Sal  Ammoniac  which  is  to  be  decompounded,  as 
well  as  the  Ammoniacal  Salts  which  refuît  from  its 
decompofition,  are  femi- volatile,  and  will  fublime 
in  fubftance  if  they  be  expofed  to  the  fmalleft  ex¬ 
cels  of  heat.  Moreover,  the  Nitrous  Sal  Ammo¬ 
niac  would  be  in  danger  of  taking  fire  and  explod¬ 
ing,  for  a  reafon  frequently  mentioned  above. 

The  Nitrous  Sal  Ammoniac  may  be  decom¬ 
pounded,  as  well  as  Sal  Ammoniac,  by  the  Vi¬ 
triolic  Acid.  But,  as  the  Nitrous  Acid  contained 
in  the  Salt  is  the  ftrongeft  of  all  Acids  next  to  the 
Vitriolic,  no  other  Acid  but  this  is  able  to  expell 
it  from  its  bafis  ;  in  which  refped  this  Salt  refembles 
Nitre. 

Inftead  of  employing  the  Acids  of  Vitriol  and 
Nitre  to  decompound  Sal  Ammoniac,  we  might 
make  ufeof  Neutral  Salts  confiftingof  thefe  Adds 
combined  with  metallic  or  earthy  bafès  :  but  then. 
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as  this  decompofition  can  not  be  effected  without 
a  greater  degree  of  heat,  there  is  reafon  to  appre¬ 
hend  that  feme  of  the  Sal  Ammoniac  would  be  there¬ 
by  fublimed  before  it  could  be  decompounded. 


PROCESS  IV. 


Sal  Ammoniac  decompounded  by  Fixed  Alkalis .  V ?- 

lank  Salt .  Fhe  Febrifuge  of  Sylvius. 

|NTO  a  glafs  alembic  or  retort  put  Sal  Ammo- 
I  niac  and  Salt  of  Tartar  pulverized  and  mixed 
together  in  equal  quantities.  Set  your  veffel  in  a 
proper  furnace,  and  immediately  lute  on  a  large  re¬ 
ceiver.  A  little  Volatile  Spirit  will  afeend  -,  and  a 
Volatile  Alkali,  in  a  concrete  form,  very  white 
and  beautiful,  will  fublime  into  the  head,  and  come 
over  into  the  receiver,  in  quantity  near  two  thirds 
or  three  fourths  of  the  Sal  Ammoniac  ufed.  Con¬ 
tinue  the  ditlillation,  increafmg  the  fire  by  degrees, 
till  nothing  more  will  fublime.  Then  unlute  the 
veffels.  Put  up  your  Volatile  Salt  immediately  into 
a  wide-mouthed  bottle,  and  flop  it  clofe  with  a 
cryilal  hopple.  At  the  bottom  of  the  retort,  or 
cucurbite,  you  will  find  a  faline  mafs,  which,  being 
diiTolvecl  and  cryftallized,  will  form  a  Salt  nearly 
cubical,  having  the  tafle  and  other  properties  of 
SeaValt.  This  is  the  Sal  Febrifugum  Sylvii. 

O  B  S  E  R  VA  T  IONS, 

This  decompofition  of  Sal  Ammoniac  is  the 
reverfe  of  that  in  the  preceding  procefs.  In  the 
former  operation  it  was  fhewn  that  the  Acid  of  Sal 
Ammoniac  may  be  feparated  from  its  bafis  by  ap¬ 
plying  to  that  bafis  a  fl  ronger  Acid  :  in  the  prefent 
operation,  on  the  contrary,  the  bafis  of  this  Salt  is 

feparated 
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Separated  from  its  Acid  by  prefenting  to  that  Acid 
a  Fixed  Alkali,  wherewith  it  hath  a  greater  affinity 
than  with  the  Volatile  Alkali  which  ferves  it  for  a 
bafis. 

The  adtion  of  Fixed  Alkalis  upon  Sal  Ammo¬ 
niac  is  fo  vigorous  and  hidden,  that,  as  boon  as 
thefe  two  matters  are  mixed  together,  the  Volatile 
urinous  Salt  ruffies  out  with  great  activity,  even 
without  the  help  of  heat  ;  fo  that  much  of  it  will 
be  loft  if  care  be  not  taken  to  confine  the  mixture 
immediately  in  thofe  veffels  by  means  of  which  it, 
is  to  be  diftilled. 

The  Volatile  Salt  obtained  by  this  operation  is 
white,  pure,  and  very  adtive  ;  having  been  freed 
from  the  greateft  part  of  its  fuperfluous  fat  matter, 
both  by  the  union  it  had  contracted  with  the  Marine 
Acid,  and  by  the  Fixed  Alkali  employed  to  fè- 
parate  it  therefrom.  This  Salt  is  lb  quick  and  vola» 
tile,  that  if,  on  taking  it  out  of  the  receiver,  it  be 
left  a  little  too  long  expofed  to  the  air,  before  it  be 
put  into  the  bottle  in  which  it  is  to  be  kept,  a  great 
deal  of  it  will  exhale  and  be  loft.  For  the  fame 
reafon  care  ffiould  be  taken,  while  the  veffiels  are 
unluting,  that  the  vapour  of  this  Salt  do  not  ftrike 
the  organ  of  fmelling,  or  be  drawn  into  the  lungs 
in  refpiration  ;  for  it  affedts  thofe  organs  fo  power¬ 
fully,  and  makes  fuch  a  quick  impreffion  on  them, 
that  the  operator  would  be  in  danger  of  fu ffocation. 
Yet  it  is  of  great  fervice,  when  cautiouOy  fmelled 
to,  for  exciting  the  vibrations  of  the  Genus  Nervo- 
fum ,  in  Apoplexies,  Fainting  fits,  and  Hyfterical 
diforders.  But  it  muff  always  be  adminiffered  with 
great  caution  ;  for  it  hath  a  corrofive  quality,  and 
is  no  lefs  cauffic  than  a  Fixed  Alkali.  This  is 
proved  by  applying  it  to  the  bare  fkin,  and  keeping 
it  on  by  means  of  a  pitch-plafler,  fo  that  it  cannot 
By  off  in  vapours  :  for,  as  foon  as  it  begins  to  grow 
warm,  it  produces  on  the  fkin  a  fmartffig  fenfation 
4  like 
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like  that  of  burning,  attended  with  much  pain* 

and  in  a  very  fhort  time  makes  anefchar  like  a  cauf- 

1Cjhe  Volatile  Spirit,  obtained  in  the  decompofi- 
tion  of  Sal  Ammoniac  by  a  Fixed  Alkali,  derives 
its  origin  from  the  Phlegm  contained  in  the  faline 
matters  that  are  mixed  together  on  that  occafion. 
The  moifter  thofe  matters  are,  the  more  Spirit  there 
will  be.  This  alfo  is  very  adtive  and  penetrating. 
But  as  it  owes  thefe  qualities  wholly  to  the  Volatile. 
Salt  diffolved  in  it,  the  more  of  this  Spirit  comes  oft, 

thelefs  Salt  will  there  be.  . 

If  you  defire  to  have  much  Volatile  Spirit,  a 

quantity  of  water,  proportioned  to  the  quantity  of 
Spirit  you  want,  mu  ft  be  mixed  with  the  Salts.  In 
this  cafe  the  diftillation  begins  with  a  humid  vapour 
which  coagulates  on  the  (ides  of  the  receiver  into  a 
concrete  Salt,  almoft  as  foon  as  it  comes  over. 
There  riles  afterwards  an  aqueous  vapour,  not  fo 
faline  or  volatile  as  the  former.  This  liquor  dif- 
folves  the  Salt  that  was  coagulated  before  ;  and,  if 
the  water  added  was  in  fufficient  quantity,  it  will 
diffolve  the  Salt  entirely  -,  otherwise  it  will  diffolve 
but  a  part  thereof,  and  then  it  is  certain  that  the 
liquor  is  a  Volatile  Spirit  as  ftrongly  impregnated 
with  Salt  as  it  can  be.  The  reafon  why  the  liquor 
that  rifes  firft  contains  a  great  deal  more  Volatile 
Salt  than  the  other,  in  fo  much  that  it  coagulates 
and  becomes  folid,  is  becaufe  the  Volatile  Salt  rifes 
in  diftillation  much  more  eafily  than  water. 

In  whatever  manner  the  Volatile  Spirit  or  Salt  be 
diftiliedfrom  Sal  Ammoniac,  by  means  of  a  Fixed 
Alkali,  we  always  find  at  the  bottom  of  the  retort, 
or  cucurbite,  when  the  operation  is  finifhed,  a  new 
Neutral  Salt  compounded  of  the  Acid  of  the  -al 
Ammoniac,  and  of  the  Alkali  ufed  in  the  difti 
tion.  If  the  Salt  of  Tartar  be  ufed,  this  new 

Neutral  Salt  will  be  perfe&ly  like  that  produced  by 

com- 


Practice  ^  Chymistry,  401 

combining  this  Ai  kali  with  the  Acid  of  Sea- fait, 
to  the  point  of  faturation.  The  figure  of  the  cryf- 
tals  of  this  Salt,  though  much  like  that  of  the 
cryftals  of  Sea-falt,  is  neverthelefs  a  little  different. 
Ho  wever,  this  Salt  poflefiès  the  chief  properties  of 
Sea-falt.  It  bears  the  name  of  Sal  Febrifugum  Syhii , 
becaufe  that  Phyfician  attributed  to  it  the  virtue  of 
curing  intermitting  fevers.  But  its  title  to  this  vir¬ 
tue  is  very  doubtful,  at  lead:  in  this  country. 

If  the  Salt  of  Soda  be  ufed,  inflead  of  Salt  of 
Tartar,  to  decompound  Sal  Ammoniac,  a  Volatile 
Spirit  and  Salt  will  in  like  manner  be  obtained  ;  and 
the  Neutral  Salt  left  in  the  retort,  after  diftillation, 
will  be  a  true  regenerated  Sea-falt,  perfectly  like  na¬ 
tive  Sea-falt  ;  becaufe,  as  we  have  faid  before,  the 
Salt  of  Soda  is  of  the  fame  kind  with  the  natural 
bafis  of  Sea-falt  ;  and  the  inconfiderable  differences, 
obfervable  between  the  Sal  Febrifugum  and  Sea-falt, 
can  be  attributed  only  to  fuch  as  may  be  found  be¬ 
tween  the  Alkaline  bales  of  thofe  two  Salts. 


PROCESS  V. 

Sal  Ammoniac  decompounded  by  Abforbent  Earths 
and  Lime .  The  Volatile  Spirit  of  Sal  Ammoniac . 
Fixed  Sal  Ammoniac .  Oil  of  Lime * 

LET  one  part  of  Sal  Ammoniac  and  three 
parts  of  Lime  flaked  in  the  air  be  pulverized 
feparately,  and  expeditioufly  mixed  together.  Put 
this  mixture  immediately  into  a  glafs  retort,  fo  large 
that  half  of  it  may  remain  empty.  Apply  thereto 
a  capacious  receiver,  with  a  fmali  hole  in  it  to 
give  vent  to  the  vapours,  if  needful.  Let  your  re¬ 
tort  Hand  in  the  furnace  about  a  quarter  of  an  hour, 
without  any  fire  under  it.  While  it  {lands  thus  a 
great  quantity  of  invifible  vapours  will  rife,  con- 
Vol.  IL  D  d  denfe 
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denfe  into  drops,  and  form  a  liquor  in  the  receiver. 
Then  put  two  or  three  live  coals  in  your  furnace, 
and  gradually  increafe  the  fire  till  no  more  liquor 
will  rife.  Now  unlute  your  veffels,  taking  all  poffii- 
hle  care  to  avoid  the  vapours,  and  quickly  pour 
the  liquor  out  of  the  receiver  into  a  bottle,  which 
you  muft  ftop  with  a  cryflal  (topple  rubbed  with 
emery.  There  will  remain,  at  the  bottom  of  the 
retort,  a  white  mais,  confiding  of  the  Lime  em¬ 
ployed  in  the  did  illation,  together  with  the  Acid 
of  the  Sal  Ammoniac  :  this  is  called  Fixed  Sal  Am¬ 
moniac. 

CBS  ER  V  AT  10  NS. 

In  our  Elements  of  the  Theory,  we  explained 
how  we  imagine  that  Lime  and  other  fubftances, 
which,  according  to  the  Table,  have  lefs  affinity 
than  Volatile  Alkalis  with  Acids,  are  neverthelefs 
capable  of  decompounding  Sal  Ammoniac,  by 
uniting  with  its  Acid,  after  expelling  it  from  its 
bafis,  which  is  a  Volatile  Alkali.  To  recapitulate 
our  opinion  in  two  words  :  we  conceive  this  to  de¬ 
pend  on  the  fixednefs  of  thefe  earthy  and  metallic 
additaments,  which  enables  them  to  refill  the  force 
of  fire,  and  on  the  volatility  of  the  bafis  of  Sal 
Ammoniac,  which  proves  a  great  difadvantage  to 
it  when  it  comes  to  flruggle,  as  it  were,  with  thofe 
fixed  additaments,  aided  by  a  confiderable  degree 
of  heat.  We  fhall  only  obferve  that  wre  are  not 
fingular  in  this  opinion,  nor  indeed  did  we  de¬ 
liver  it  as  a  new  one  ;  that  feveral  modern  Chy mills 
concurr  with  us  therein,  and  particularly  Mr.  Baron, 
whom  we  have  already  mentioned  more  than  once 
on  the  fubjedt  of  Borax  ;  and  who,  we  think,  was 
the  firil  that  ever  took  particular  notice’  it  in 
print,  viz.  in  his  Memoirs  on  Borax,  communicated 
to  the  Academy  before  the  publication  of  our  Ele¬ 
ments.  For  the  explanation  of  this  phenomenon, 

2  there- 
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therefore,  we  refer  to  thofe  Memoirs,  which  are 
actually  publifhed,  and  to  what  we  have  already 
faid  on  the  fubjedt  in  our  treatife  above  mentioned. 

Another  phenomenon,  which  is  equally  fingular 
and  curious,  furnifhes  us  with  matter  for  feveral 
refledtions,  and  gives  us  occafion  to  relate,  in  few 
words,  the  refult  of  Mr.  Duhamel’s  moft  fagacious 
experiments  and  fpeculations  tending  to  difcover 
the  caufe  thereof.  The  point  under  consideration 
is  the  different  forms  and  properties  which  the  Volatile 
Alkali  affumes,  when  Separated  from  Sal  Ammoniac 
by  the  means  of  a  Fixed  Alkali,  and  by  the  means  of 
Lime.  We  know  that  the  former  is  always  in  a 
concrete  form,  unlefs  the  mixture,  from  which  it 
is  diftilled,  be  abfolutely  drowned  with  water  -,  and 
that  the  latter,  on  the  contrary,  is  always  in  a  fluid 
form,  and  conflantly  liquid,  whatever  method  be 
taken  to  did  ill  it. 

Some  Chymifts  imagine  that  the  Volatile  Salt  of 
Sal  Ammoniac  appears  in  a  concrete  form,  only  be- 
caufe  it  ftill  contains  Some  Acid  *,  whence  they  con¬ 
clude  that  the  reafon  why  no  concrete  Volatile 
Salt  can  be  obtained  by  the  means  of  Lime  is, 
becaufe  it  abforbs  all  the  Acid  of  .the  Sal  Ammoniac*, 
which  is  not  the  cafe,  they  fay,  with  Fixed  Alkalis. 
Others  impute  the  confiant  fluidity  of  the  Volatile 
Spirit  of  Sal  Ammoniac,  obtained  with  Lime,  to 
the  particles  of  fire  which  they  fuppofe  communi¬ 
cated  thereto  by  that  fubflance.  Mr.  Duhamel 
equally  refutes  both  thefe  opinions,  by  proving 
from  experiments  that  Fixed  Alkalis  are  capable 
of  abforbing  as  much  Acid  as  Lime  can,  and  even 
more  ;  and  that,  having  been  calcined  as  long  and 
with  as  violent  a  fire  as  Lime,  they  mull  contain 
and  communicate  as  many  particles  of  fire  ;  if  in¬ 
deed  it  be  poffible  that  the  particles  of  fire  fhould 
actually  be  lodged,  and  continue  imprifoned, 
in  calcined  fubftances,  as  thefe  gentlemen 
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fuppofe.  Yet  this  is  contrary  to  experience  ;  feeing 
the  Volatile  Salt  diftilled  by  the  means  of  a  Fixed 
Alkali,  though  ever  fo  long  and  ever  fo  violently 
calcined,  is  always  in  a  concrete  form,  and  doth 
not  referable  the  Volatile  Spirit  of  Sal  Ammoniac 
prepared  with  Lime. 

In  order  to  throw  the  neceffary  lights  on  this 
point,  Mr.  Duhamel  had  recourfe  to  the  only  me¬ 
thod  that  can  be  depended  on  in  Natural  Philofophy  ; 
namely,  Experiments.  He  accordingly  made  lèverai, 
of  which  thefe  are  the  chief. 

Firft,  he  difiilled  a  V olatile  Salt,  by  the  means 
of  well  defecated  Salt  of  Tartar  and  Salt  of  Soda  ; 
and,  urging  the  fire  with  great  violence  towards  the 
end  of  the  operation,  he  thus  obtained  a  quantity  of 
Volatile  Salt  equal  to,  or  even  exceeding,  that  of  the 
Sal  Ammoniac  he  ufed  :  whence  he  juftly  concluded 
that,  on  this  occafion,  the  Volatile  Salt  carried  up 
and  volatilized  fome  of  the  Fixed  Salt. 

Secondly,  he  found  upon  trial  that  the  Volatile 
Spirit,  obtained  from  Sal  Ammoniac  by  the  means 
of  Lime,  appears  in  the  form  of  a  liquor,  only 
becaufe  it  is  mixed  with  fome  water  which  was  con¬ 
tained  in  the  Lime.  Of  this  truth  he  had  the  fol¬ 
lowing  decifive  proof  :  having  attempted  to  pre¬ 
pare  a  Volatile  Spirit  of  Sal  Ammoniac  with  Lime, 
which  had  not  been  flaked,  either  in  the  air  or  by 
water,  he  could  not  obtain  any  Volatile  Spirit;  or, 
at  leaft,  the  quantity  was  fo  ffnall  that  it  might  be 
reckoned  as  nothing  ;  and  even  that  was  wholly  due 
to  the  moifture  which  Sal  Ammoniac  neceffarily 
contains,  together  with  that  which  Lime  imbibes 
from  the  air,  if  ever  fo  little  expofed  thereto. 

From  thefe  two  experiments  Mr.  Duhamel 
draws  the  following  confequences  :  viz.  that  the 
Volatile  Salt  cannot  be  feparated  from  the  Sal  Am¬ 
moniac  and  fublimed,  without  carrying  along  with 
it  fome  of  the  additament  which  ferves  to  extricate 
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it  ;  or,  inftead  thereof,  fome  other  body  with  which 
it  is  capable  of  uniting  :  that  Fixed  Alkalis  have 
the  property  of  being  thus  carried  up  by  the  Vo¬ 
latile  Alkali,  and  fubliming  with  it  :  that  the  cale 
is  not  the  fame  with  Lime,  which  therefore  cannot» 
when  alone,  feparate  and fublrme the  Volatile  Alkali 
of  the  Sal  Ammoniac  ;  but  becomes  capable  thereof 
when  it  hath  imbibed  any  moifture,  which  joins 
with  the  Volatile  Salt,  and  rifes  therewith  in  diftii- 
lation.  And  hence  it  muft  be  concluded,  that, 
feeing  the  Volatile  Salt  carries  up  with  it  feme  of 
the  Fixed  Alkali  by  the  means  whereof  it  is  fepara- 
ted,  it  muft  be  in  a  concrete  form  ;  what  it  car» 
ries  up  along  with  it  being  dry  and  folid  :  whereas, 
when  it  is  diftilled  with  Lime,  it  cannot  but  be 
liquid,  feeing  it  muft  needs  be  diiTolved  by  the 
moifture  it  gets  from  the  Lime,  without  which  it 
would  not  rife. 

But  to  what  muft  we  attribute  thefe  effects  pro¬ 
duced  by  Lime,  fo  different  from  thofe  produced 
by  Fixed  Alkalis.  Are  they  owing  to  its  quality  of 
Lime  ?  or  would  it  produce  the  fame,  if  it  were  only 
a  mere  Abforbent  Earth?  Mr.  Duhamel  hath  an-, 
fwered  this  queftion  by  a  third  fort  of  experiment. 
He  tried  to  decompound  Sal  Ammoniac,  and  to  fe¬ 
parate  its  Volatile  Alkali,  by  a  pure  Abforbent 
Earth,  without  mixing  any  water  with  it,  or  calcin¬ 
ing  it. 

For  this  purpofe  he  made  ufe  of  Chalk  -,  and  his 
experiment  fucceeded.  By  means  of  this  addita- 
ment  he  decompounded  Sal  Ammoniac,  and  by  the 
experiment  obtained  the  lights  he  wanted.  The 
Volatile  Alkali,  being  extricated  by  the  dry  but  un- 
ralcined  Chalk,  rofe  in  a  concrete  form,  as  with 
fixed  Alkalis  ;  and  in  like  manner  carried  up  with 
it  fome  of  the  earthy  additament.  The  fame  Chalk 
when  calcined,  and  converted  into  Lime,  produced 
the  very  effed  of  lame  on  Sal  Ammoniac.  It  is 
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therefore  from  calcination  alone  that  Abforbent 
Earths  derive  the  property  of  retaining  obflinately 
the  Volatile  Alkali,  and  preventing  its  fublimation 
by  refufing  to  rife  with  it  as  Fixed  Alkalis  do. 

Though  thefe  ingenious  experiments  evidently 
furnifh  us  with  great  lights  for  difcovering  the 
caufe  of  the  folidity  or  fluidity  of  the  Volatile  Al¬ 
kali,  when  feparated  from  Sal  Ammoniac  by  dif¬ 
ferent  additaments,  as  they  fully  determine  feveral 
preliminary  queflions  immediately  relating  thereto, 
yet  they  ft  ill  leave  us,  in  fome  ineafure,  at  a  lofs 
with  regard  to  the  chief  point.  For  we  do  not  yet 
know  why  Fixed  Alkalis  and  Absorbent  Earths, 
which,  in  all  Chymica!  tryals,  fhew  that  they  have 
certainly  as  much  fixity  as  Lime,  are  carried  up 
by  the  V oîatiîe  Alkali,  while  Lime  refills,  inflead 
of  riling  with  it  as  thofe  other  fubilances  do,  ob- 
ilinately  retains  it,  and  even  fixes  it  in  fome  mea¬ 
sure,  fo  that  it  is  irnpoiTible  for  it  to  fublime.  This 
queflion,  in  my  opinion,  depends  on  the  theory  of 
Lime  j  nor  can  we  hope  to  refolve  it,  in  its  full 
extent,  till  we  get  a  further  infight  into  the  nature 
of  that  fingular  fubflance  than  we  have  at  prefent. 

On  this  fubjeft,  however,  Mr.  Duhamel  hath 
offered  fome  conje&ures  founded  on  the  known  pro¬ 
perties  of  Lime,  and  fupported  by  experiments. 
“  Lime,  fays  he,  is  an  earth  freed  by  calcination 
<c  from  almofl  all  its  humidity,  almoft  all  its  Acid, 
*6  and  all  the  fat  it  contained  ;  whether  that  fat 
came  from  fome  animal  parts,  as  is  the  cafe  of 
54  thofe  Hones  which  confifl  of  fhells  ;  or  whether 
45  it  were  a  bituminous  fat,  as  may  happen  to  be 
41  the  cafe  with  fome  others  :  this  fubflance  is 
withal!  acrid  and  fiery  ;  it  is  very  greedy  of  moif- 
tore,  and  imbibes  it  when  expofed  thereto.  It 
abforbs  Acids,  and  retains  them  flongly;  and, 
laflly,  it  unites  with  fat  matters,  and  therewith 
“  makes  a  kind  of  foap,” 
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All  thefe  properties  are  verified  by  experiments  ; 
and  therefore  Mr.  Duhamel  thinks  he  hath  a  right 
to  fay,  that  Lime  ads  not  only  on  the  Acid  of  Sal 
Ammoniac,  but  alio  on  the  fatty  matter  which 
always  accompanies  Volatile  Alkalis,  and  is  efièntial 
to  their  nature  ;  and  therefore  it  decompounds  them. 
Of  this  Mr.  Duhamel  gives  the  following  convin¬ 
cing  proof  founded  on  experiment.  He  took  fome 
Volatile  Spirit  diftilled  with  Lime,  and  abftraded 
it  lèverai  times  from  a  frefh  parcel  of  Quick- Lime. 
The  quantity  of  the  Spirit  diminifhed  fenfibly  every 
time  ;  and  the  Lime  was  at  laft  fo  replete  with  fat, 
that  the  Vitriolic  Acid,  when  poured  thereon,  be¬ 
came  very  fulphureous  ;  and  moreover,  when  cal¬ 
cined  in  a  crucible,  it  emitted  a  very  perceptible 
fmell  of  burnt  greafe. 

Indeed  Fixed  Alkalis  are  alfo  capable  of  abforb- 
ing  and  retaining  fat  matters  -,  but  not  near  fo 
ftrongly  as  Lime  :  becaufe  thefe  Salts  are  never  en¬ 
tirely  freed  from  that  which  they  contain  originally  -, 
whereas  Lime  leans  much  poorer,  and  abfolutely 
void  of  any  oily  matter. 

On  thefe  principles  Mr.  Duhamel  refolved  to  try 
if  he  could  not  obtain  a  Volatile  Alkali  in  a  con¬ 
crete  form,  by  diftilling  the  Volatile  Spirit  from 
Lime  brought  nearly  to  the  condition  of  a  Fixed 
Alkali  by  imbibing  a  portion  of  fat  matter.  With 
this  view  he  diftilled  a  great  quantity  of  Volatile 
Spirit  from  a  little  lime,  and  actually  obtained  a 
fmall  portion  of  Volatile  Salt  -,  becaufe  the  great 
quantity  of  Volatile  Spirit  had,  in  fome  meafure, 
faturated  the  lame  with  fat  matter. 

Mr.  Duhamel  tried  alfo  to  bring  Lime  back  to 
the  condition  of  a  pure  Abforbent  Earth,  to  de- 
calcine  it,  if  I  may  ufe  the  term  -,  in  order  to  try 
whether  he  could  not  by  this  means  make  it  produce 
the  fame  effect  as  Chalk.  For  this  purpofe  he  lixi¬ 
viated  fome  Lime  four  months  fucceflively,  pouring 
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every  day  frefh  water  on  it,  and  removing  that  of 
the  preceding  day,  together  with  the  cry  ft  al  line 
cruft  which  always  formed  on  it-,  and  alter  leaving  this 
Lime  two  years  in  the  fhade,  he  applied  it  to  Sal 
Ammoniac.  It  produced  a  moderate  quantity  of 
Volatile  Salt,  which  was  very  tran {parent,  and 
feemed  to  be  cryftaliized  in  cubes.  Thus  we  fee 
Lime  rendered  very  like  Chalk.  Yet  it  was  pretty 
acrid  on  the  tongue,  and  the  Volatile  Salt,  obtained 
by  its  means,  was  more  difpofed  to  run  into  a  li¬ 
quid  than  that  feparated  by  Chalk:  which  fhews 
tnat  this  Lime  ftill  retained  fome  part  of  its  former 
character,  and  that  its  transformation  was  not  com¬ 
plete. 

To  conclude  what  relates  to  the  Volatile  Alkali 
cf  Sal  Ammoniac,  it  only  remains  that  we  fay  a 
word  or  two  of  that  portion  or  the  earthy  or  faline 
additament,  which,  though  fixed  in  its  nature,  fu- 
blimes  neverthelefs  with  the  Volatile  Alkali,  and 
gives  it  a  concrete  form. 

Mr,  Duhamel,  who,  in  every  fuhject  that  he 
handles,  omits  nothing  worthy  of  attention,  made 
feveral  other  experiments,  with  a  view  to  di leaver 
whether  or  no  the  Salt  of  Tartar  and  the  Chalk 
carried  up  by  the  Volatile  Alkali  be  truly  volatilized  j 
and  whether  or  no  there  be  fuch  a  ftrid  union  con- 
traded  between  the  Urinous  Salt  and  thefe  fixed 
fubftances,  that  the  whole  refaits  in  what  is  called  a 
Concrete  Volatile  Salt  y  or  if  thofe  fixed  fubftances 
be  united  but  fuperficially  with  the  Urinous  Salt, 
which  only  carries  them  up  along  with  itfelf  in  fu- 
bl  filiation,  as  Sal  Ammoniac  carries  up  feveral  very 
fixed  metallic  matters. 

The  refait  of  the  experiments  made  by  Mr.  Du¬ 
hamel  for  this  purpofe  is,  that  the  fixed  fubftances 
carried  up  by  the  Volatile  Alkali  of  the  Sal  Am¬ 
moniac  are  adually  volatilized  j  that  they  make, 
as  it  were,  one  whole  with  it  $  and  are  fo  clofely 
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combined  therewith,  that  almoft  all  the  molt  effi¬ 
cacious  means  of  feparating  fixed  from  volatile  s 
matters  arc  unfuccefsful  with  regard  thereto.  No¬ 
thing,  for  in  fiance,  is  fitter  to  feparate  a  volatile 
fubftance  from  a  fixed  one,  than  to  mix  the  com¬ 
pound  with  a  great  quantity  of  water,  and  to  diftill 
the  whole  with  fitch  a  degree  of  heat  as  fit  all  be 
exactly  fufficient  to  elevate  the  volatile  part.  In 
this  manner  Mr.  Duhamel  treated  Volatile  Alkalis 
replete  with  Fixed  Salt  and  with  Chalk  :  but  though 
he  applied  no  more  than  thegentleft  degree  of  heat  ; 
nay,  expofed  his  mixture  to  the  air  only,  fearing 
left  he  fhould  make  the  heat  too  ftrong  if  he  ufed 
fire  -,  yet  the  fixed  part,  which  the  Volatile  Salt  had 
carried  up  with  it,  continued  ftill  united  therewith  ; 
fo  that  the  whole  pafied  over  in  diftillation,  or  was 
diftlpated  by  evaporation,  without  leaving  any  thing 
fixed  at  the  bottom  of  the  veffel. 

He  alfo  juftly  looked  on  Acids  as  an  effectual 
means  of  procuring  the  reparation  or  decompofition 
he  was  in  queft  of.  We  know  that,  with  the  Vola¬ 
tile  Alkali,  they  form  Ammoniacal  Salts,  which, 
though  they  are  not  fo  light  as  the  Volatile  Alkali, 
fublime  neverthelefs  with  a  moderate  heat  ;  and  that, 
on  the  contrary,  the  fame  Acids,  with  Fixed  Alka¬ 
lis  or  Abforbent  Earths,  form  Neutral  Saits,  which 
refiff  the  violence  of  fire.  On  this  principle  Mr. 
Duhamel  poured  Acids,  to  the  point  of  faturation, 
upon  Volatile  Alkalis  containing  much  Fixed  Alkali 
or  Chalk.  But  this  experiment  fucceded  no  better 
than  the  foregoing  ;  for  the  mixture  being  put  to 
diftill,  fublimed  wholly  in  Sal  Ammoniac.  Indeed 
a  little  fixed  matter  was  left  at  the  bottom  of  the 
retort  ;  but  the  quantity  thereof  was  too  fmall  to 
merit  notice. 

At  laft,  the  only  way  Mr.  Duhamel  could  think 
of,  for  feparating  from  a  Concrete  Volatile  Alkali 
the  fixed  parts  which  that  Salt  had  rendered  volatile, 

was 
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was  to  expofe  it  to  the  air,  covered  with  a  bit  of 
gauze  only  ;  but  in  its  dry  ftate,  without  diftolving 
it  in  water.  The  Volatile  Urinous  Salt  was  by  this 
means  diffipated  ;  having  defer  ted  the  fixed  w  c 
which  remained  at  the  bottom  of  th.  b  C  \ 
being  expofed  to  the  fire,  retained  its  fixe  are! 
But  it  took  more  than  a  year  to  effect  this  fepara* 
tion  ;  nor  are  we  lure  that  it  was  complete  :  for  it 
is  not  certain  that  all  the  fixed  part  was  left  behind, 

and  that  fome  or  it  was  not  diffipated  with  the  Vo¬ 
latile  Urinous  Salt, 


ü  his  volatilization,  this  kind  of  metamorphofis 
ot  a  Fixed  Alkali  and  an  Abforbent  Earth  into  a 
Volatile  Alkali,  is  a  very  curious  phenomenon,  and 
deferves  to  be  confidered  by  the  beft  Chymifts. 

.  c  ou^  observations  on  the  decompofi- 

tion  of  Sal  Ammoniac  by  Lime,  with  fome  reflec- 
tiOn^  cn  the  nature  of  the  caput  mortuum  that  re¬ 
mains  after  this  diftillation. 

i  nis  refiduum  is  only  Lime  impregnated,  but 
not  faturated,  with  the  Acid  of  Sea-falt.  If  the 
diftillation  be  urged  at  laft  with  a  violent  fire,  the 
caput  mortuum  will  be  found  formed  into  a  mafs, 
which  feems  to  have  been  half  melted.  This  mat- 
r5r  is  a  kina  of  Phofphorus,  and  emits  ljo-ht  in  the 
dark,  when  ftruck  with  any  hard  body.  Mr.  Hom- 
berg  was  the  firft  who  difcovered  it  to  have  this 
propei leaving  calcined,  and  melted  together 
m  a  ciuciole,  one  part  of  Sal  Ammoniac  and  two 
pams  of  Lime,  with  a  defign  to  fix  that  Salt,  he 
observed  the  mafs  remaining  after  the  fufion  to  have 
the  property  juft  mentioned. 

4  Lime,  thus  impregnated  with  the  Acid  of  Sal 
Ammoniac,  is  very  improperly  called  by  the  name 
*>a  Fixed  bal  Ammoniac .  This  compound  attradls 
tne  moifture  of  the  air,  and  even  runs  wholly  into  a 
liquid,  if  it  be  impregnated  with  much  Acid-  It 
xiath  almoit  all  the  properties  of  Fixed  Alkalis, 


This 
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This  liquid  is  called  Oil  of  Lime,  for  the  lame  rea- 
fon  that  deliquated  Salt  of  Tartar  is  called  Oil  of 

‘Tartar. 


PROCESS  VL 

Volatile  Alkalis  combined  with  Oily  matters .  A  Vo¬ 
latile  Oily  Aromatic  Salt. 

PU L  V E R  I  Z  E and  mix  together  equal  parts 
of  Sal  Ammoniac  and  Salt  of  Tartar  :  put  the 
mixture  into  a  glafs  or  (lone  cucurbite  :  pour  on  it 
good  Spirit  of  Wine  till  it  rife  half  an  inch  above 
the  matter.  Mix  the  whole  with  a  wooden  fpatula  ; 
apply  a  head  and  a  receiver,  and  diftill  in  a  fand- 
bath,  gently  heated,  for  two  or  three  hours.  A 
Volatile  Salt  will  rife  into  the  head  ;  and  then  the 
Spirit  of  Wine  will  diftill  into  the  receiver,  carrying 
with  it  a  portion  of  the  Volatile  Salt. 

When  nothing  more  will  come  over,  let  your 
veftels  cool  ;  then  unlute  them,  feparate  the  Volatile 
Salt,  and  weigh  it  dire&ly.  Return  it  into  a  glafs 
cucurbite,  and  for  every  ounce  thereof  add  a  dram 
and  a  half  of  Eftential  Oil,  drawn  from  one  or 
more  forts  of  aromatic  plants.  Stir  the  whole  with 
a  wooden  fpatula,  that  the  Eftènce  may  incorporate 
thoroughly  with  the  Volatile  Salt.  -Cover  the  cu¬ 
curbite  with  a  head,  fit  on  a  receiver,  and,  having 
luted  it  exactly,  diftill  in  afand-bath,  as  befoie,  with 
a  very  gentle  heat.  All  the  Volatile  salt  will  rife, 
and  ftick  to  the  head.  Let  the  fire  go  out,  and 
when  the  veftels  are  cooled  take  your  Salt  out  of  the 
head.  It  will  have  an  odour  compounded  of  its 
pwn  proper  fmell,  and  the  fmellof  the  E  fife  nee  with 
which  it  is  combined.  This  is  an  Aromatic  Oily  Salt. 
Put  it  into  a  bottle  flopped  clofe  with  a  cryftal  flop- 


O  B  S  E  R~ 


4*2 


Elements  of  the 

OBSERVATIONS . 

The  defign  of  this  operation  is  to  incorporate  and 
unite  an  Oil  with  a  Volatile  Alkali,  In  order  to 
prepare  it  for  receiving  the  Oil  and  combining  more 
eafily  therewith,  Spirit  of  Wine  is  added  in  the  dis¬ 
tillation  of  the  Volatile  Salt  intended  for  this  pur- 
pofe.  This  Salt  hath  the  property,  as  was  fhewn  in 
the  preceding  operation,  to  carry  up  with  it  part  of 
the  jubilances  with  which  it  is  diddled.  On  this 
occafion,  therefore,  it  is  impregnated  with  a  little 
of  the  Spirit  of  Wine  ;  and  this  Spirit,  which  con¬ 
tains  in  itfelf  an  oily  matter,  and  is  the  Solvent  of 
Oils,  cannot  fail  to  facilitate  the  union  of  the  Oil 
with  the  Volatile  Salt,  as  it  Serves  fora  medium  be¬ 
tween  them.  Yet  it  mud  not  be  confidered  as  ane- 
ceffary  one.  A  Volatile  Salt,  Sublimed  with  Salt 
of  Tartar  atone,  would  alfo  very  readily  take  up 
any  Oil  with  which  it  iliould  be  diftilled,  We 
have  Seen  that  Volatile  Alkalis  are  originally  impreg¬ 
nated  with  much  Oil,  which  is  radically  diffolved 
in  them  ;  and  consequently  they  have  a  great  affinity 
with  that  lu  bilan  ce.  So  that  if  we  diftill  them 
with  Spirit  of  Wine,  at  the  beginning  of  this  ope¬ 
ration,  we  do  it  not  out  of  any  neceffity,  but  only 
with  a  view  to  accelerate  or  facilitate  the  intended 
union. 

In  this  diftillation  the,.  Volatile  Alkali  always  rifes 
firfl,  and  before  the  Spirit  of  Wine;  which  proves 
that  it  is  much  more  volatile,  though  it  be  more 
ponderous  than  the  Spirit. 

If  the  Spirit  of  Wine  ufed  in  this  diftillation  be 
very  aqueous,  it  will  difiolve  the  Salt  as  it  comes 
over,  and  will  reduce  it  into  a  Spirit  :  but  if,  on 
the  contrary,  it  be  well  dephlegmated,  the  Volatile 
Alkali  will  remain  in  a  concrete  form,  and  will  not 
be  diffolved  in  this  firfl  diftillation. 

If  you  defire  to  have  the  Volatile  Salt  entirely 
diffolved  in  the  Spirit  of  Wine,  though  highly  de- 

phlegm  ated. 
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phlegm  ated,  it  mud  be  repeatedly  (Milled  a  great 
number  of  times  with  the  fame  Spirit  of  Wine  : 
for,  though  the  fmall  quantity  of  Spirit  of  Wine, 
with  which  it  unites  in  the  fir  ft  diftillation,  be  not 
capable  of  reducing  it  into  a  liquid,  yet,  as  it  takes 
up  more  and  more  every  time  it  is  diftilled,  it  dif- 
folves  at  laft,  and  then  with  the  Spirit  of  Wine 
forms  a  fluid  that  appears  perfectly  homogeneous. 
The  Volatile  Alkali  is  now  rendered  conflderably 
milder  by  the  union  thus  contracted,  and  is  accord¬ 
ingly  called  the  Dulcified  Volatile  Spirit  of  Sal  Am¬ 
moniac. 

When  well  dephlegmated  Spirit  of  Wine  is  mixed 
with  a  Volatile  Spirit  of  Sal  Ammoniac,  perfectly 
faturated  with  Volatile  Sale,  thefe  two  liquors  to¬ 
gether  immediately  form  a  white  opaque  coagulum. 
But  for  this  purpofe  you  muft  not  ufe  a  Volatile 
Spirit  diftilled  with  Lime  ;  for  then  the  experiment 
will  not  fucceed. 

This  coagulum  does  not  feem  to  be  the  effeCt  of  an 
intimate  union  between  the  two  fubftances  mixed 
too-ether,  like  that  which  refaits  from  the  union  of 
a  Fixed  Alkali  with  an  Oil.  It  hath  juft  now  been 
fhewn  that  Spirit  of  Wine  and  a  Volatile  Alkali 
do  not  readily  unite  together.  I  believe  the  effeCl 
rather  depends  on  this,  that  Spirit  of  Wine  hath  a 
greater  affinity  than  the  Volatile  Salt  with  water; 
and  therefore  the  Spirit,  which  ought  to  be  perfectly 
dephlegmated,  attracts  the  water  wherein  the  Vola¬ 
tile  Sait  was  difTolved,  which  thereupon  recovers  its 
concrete  form  ;  and  being  at  that  time  mixed  with 
the  Spirit  of  Wine,  it  keeps  that  Spirit  locked  up 
among  its  parts,  and  hinders  it  from  appearing 
with  its  natural  fluidity. 

What  confirms  this  notion  is,  that  the  coagulum , 
which  at  firft  feems  to  make  but  one  whole,  foon 
feparates  into  two  parts,  whereof  one,  which  is 
folid  and  nothing  but  the  Volatile  Salt  concreted, 

lies 
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lies  at  the  bottom  of  the  veffel  ;  and  the  othèfv 
which  is  fluid,  cannot  be  midaken  for  any  thing  but 
the  Spirit  of  Wine,  which,  being  difengaged  from  the 
particles  of  Salt,  recovers  the  form  of  a  liquid,  and, 
being  the  lighted,  floats  over  the  Salt.  Yet  thele 
two  fubdances,  though  now  verydidinét  from  each 
other,  are  not  fo  pure  as  before  they  were  mixed 
together.  The  Spirit  of  Wine  hath  diffolved  a 
little  of  the  Volatile  Salt  and,  on  the  other  hand, 
the  Volatile  Salt  retains  a  little  of  the  Spirit  of 
Wine.  They  may  indeed  be  perfe&ly  united  and 
blended  with  each  other,  by  the  method  above  de¬ 
livered  ;  that  is,  by  being  frequently  diddled  and 
cohobated  together,  till  they  form  one  mixt  -,  but 
then  that  mixt  will  be  in  a  liquid  form. 

The  fird  time  this  mixture  is  diddled,  a  great 
deal  of  V  olatile  Salt  rifes  fird,  which  is  very  fit  to 
unite  with  an  Eflential  Oil,  and  fo  to  be  made  a 
Volatile  Oily  Aromatic  Salt. 
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ii.  282. 

with  Iron 

with  Regulus  of 


of  Vinegar  with  Alkalis 
with  Copper 
with  Lead 

of  a  Volatile  Alkali  with  Acids 
with  oily  matters 

Combuflion,  its  effect  on  Vegetables 

Colophony  ■ — - 

Condenfation  of  Air  — - 

Cooler  of  an  Alembic  ■ - 

Copper  i.  59,  ISC  328,  335.  347..  384- 


ii.  288. 

Antimony 
ii.  296. 
ii.  314. 
ii.  318. 
ii.  321. 
ii.  389. 
ii.  41 1. 
ii.  179. 
11.  199. 

i-  3- 
i.  172. 


feparated  from  Iron 
from  Lead 

Black 


^4, 


Copperas,  or  Green  Vitriol 
Corrofive  Sublimate 
Cream,  of  Mi!k  — - 
of  Tartar 

Gremor  Calc  is  — — 

Crocus  Martis 

Aperiens 
Aft  r  in  gens 

Met  aller  um  — 

Crucibles 

Cruciform  flowered  plants 
Cryftallization 
Cryftals  of  Antimony 
of  Arfenic 
of  Bifmuth 

of  Silver  ■  ■■■— 

of  Tartar  - — 

of  Lead  - - 

of  Mercury 
of  Venus,  or  Copper 
Cucurbits  „  — — 

Cupel 

Cupelling  - “ 

Curd 


1. 

i. 

i.  124. 

i*  39* 
i. 

i. 


i.  89. 


1*  / 
i.  75. 

i*  349- 
66,  21  r. 
81,  408. 

«•  333- 
ii.  274. 

ii,  277. 
65,  36 7. 
68,  368. 

i.  367. 

ii.  16. 

>  177- 
ii.  176. 

i.  21. 

ii.  30. 
ii.  85. 
ii.  51. 

i-  5.’;,  338. 

i.  124.  ii.  274. 

i.  123,  394» 

—  i.  407. 

ii.  319. 
i.  171. 

i.  74,  322. 
i.  322. 

334)  343- 

D 


i. 


96. 
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D 

Decoaion  -  -  >'•  Iî8>  H°- 

Decompofition,  Chymical  _  — —  b  L35- 

of  Sulphur  by  burning  it  L  ?3°- 

of  Vitriolated  Tartar  by  means  of  the  rhlogiiton 

i.  236. 

of  Nitre  by  means  of  the  Phlogifton  u  246. 

of  the  Vitriolic  Acid»  i.  252. 

of  Arfenic  84. 

of  Sea-  fait  bv  means  of  the  Phlogifton  i.  261. 

of  the  Vitriolic  Acid  i.  279. 

of  the  Nitrous  Acid  i.  286. 

of  Borax  by  Means  of  Acids  i*  288. 

of  Butter  of  Antimony  by  means  of  Water  ii.  37. 

of  Fat  Oils  combined  with  Acids  ^  iu  112. 

#  with  Fixed  Alkalis  ii.  114. 

with  Lead  ii.  123* 

of  Eflential  Oils  combined  with  Sulphur  ii.  160. 

with  Fixed  Alkalis 
ii.  168. 

of  Spirit  of  Wine  combined  with  the  Vitriolic 
Acid  Ü*  2 3 9* 

of  Soluble  Tartars  - -  i.127.  »•  a86. 

of  Regenerated  Tartar  H*  3I4- 

of  Salt  of  Coral,  Crab's  eyes,  Pearl  &c.  ii.  317* 

of  Verdegris  - *  ii*  2I$* 

of  Salt  or  Sugar  of  Lead  ,  ii*  3 2  5»* 

of  Sal  Ammoniac  by  Acids  jj*  39°  * 

by  Fixed  Alkalis  ii.  398* 

by  Abforbent  Earths  and  Lime 

lia  ^.OT, 

Decrepitation  *—■ — *  !’  3^* 

Deliquium  _  —  .  ~  ““  .V  1 p* 

Diaphoretic,  Antimony,  or  Mineral  i.  86,89.  11.  16. 

Unwafhed  — *  Ü*  20* 

Diffolution  of  Metals  -  }•  47- 

Diftillation  - - .  .}•  I3|* 

per  defeenfmn  *7°*  l\* 

per  afeenfum  - *  *•  1 7 1  • 

per  latus  • -  };  1 75* 

Diftilled Verdegris  — -  3l8* 

Vinegar  — — —  1 2 1  ' 

Ee  3  Dorns 
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index. 


Dome  of  a  Furnace 

Dry  way  of  parting  Metals  _ 

Drying  V arnifil  — - 

Dulcified  Acids  - - - 

Volatile  Spirit  of  Sal  Ammoniac 

E 


i.  I  So. 


i.  56. 
i.  115* 
i.  1 1 6. 


w-  4X3- 


Earth 

fufible  or  vitrifiable 
unfufible  or  unvitrifiable 
ab  for  bent  — _ 

calcinable  and  uncalcinable 

Eggs  analyzed  - 

Elafticity  of  air  . . .  ... 

Elements  of  Bodies 
Elixirs 

Emetic  Tartar  1.  1 

Wine  . - - 

Empyreumatic  Oils 
Emulfioni  Vegetable  — — , 

Animal  » — - -, 

Enamel  - 

Blue  __ 

Ens  Veneris  - _ _ _ 

Epfom  Salt  — . 

Efiential  Oils,  fee  Oils. 

Efiential  Salts  » - 

of  Vinegar 
of  Wine 

of  Flefh  — — • 

Exprefïed  juices,  of  plants 

of  Animals 

ExprefFed  Oils 
Extracts  - — - 

by  Triture  — . 


—  «•  5- 

- — *  i.  6,  38. 

■ -  ibid. 

i.  7. 

—  i.  38, 

-  H.  366. 

i.  3. 

- -  i.  2, 

—  ii.  266. 

26.  it.  16,  22,  296. 

—  ii.  16,  22. 

- —  i.  108. 

i.  139.  ii.  103. 
ii.  334,  368. 

ii!  7 6. 
ii.  395. 

—  •  i.  259. 

— *  h  1 37.  ii.  pr. 

ii.  311. 
— —  i.  137. 

ii  361. 
i.  136.  ii.  gia 

i.  142. 

i.  136.  ii.  94,  97. 
i.  1383  142.  ii.  14©. 

ii.  99, 


F 


Falfification  of  Efiential  Oils 
Fat,  Animal 
Fat  Oils  by  exprefiion 
by  decocfioa 
attenuated 


i. 

i. 


142. 

136. 


ii.  148, 
ii.  364. 
ii.  94. 
ii.  128. 
ii.  107. 


«ma» 
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Fat  Lute  .  - 

Febrifuge  of  Sy Ivins 
Ferment,  or  Yeft 
Fermentation 


I) 


Vinous  or  Spirituous  i.  in* 

checked 


Acetous  i.  iii>  H 
Putrefa£Iive 

Fetid  or  Empyreumatic  Oils 
Fire,  Element  of 
how  applied 
naked 

Fire-place,  of  a  Furnace 
Fixed  Nitre 

Sulphur  of  Antimony 
Sal  Ammoniac 
Arfenic 
Flefh  analyzed 
Flints 
Flowers 

of  Antimony 
of  Regulus  of  Antimony 
of  Sulphur 

of  Zinc  — 

Y  of  Benzoin 

of  Sal  Ammoniac 

Martial 

Fluor,  of  an  Ore 

aqueous  of  a  Salt 
Fluxes  — 

Foliated  Salt  of  Tartar 

Forge  — - 

Forged  Iron 

Fulguration,  in  cupelling 
Fulmination  of  Nitre 
Furnaces  their  conftrudlion 
Reverberating 
Melting  — 

Cupelling 
Lamp  heat 
Forge-heat 
Furnace-Calamine 

E  e  4 


120. 

i. 
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i.  198-' 

ii.  398* 
ii.  225* 

i.  no*: 
ii.  220,  224- 

ii.  225. 
ii.  300,  304. 

in.  ii.  327* 
i.  108» 
i.  7: 
i.  180. 

i.  179, 
i.  180. 

i.  30. 

i»  38*  Ü*  19® 

ii.  410. 

ii.  90. 
ii.  358. 

i*  38* 
i*  *73® 
ii.  44, 
ii.  45. 

i.  26. 

ii.  60. 
ii.  2ooa 

ii.  395* 
ibid» 
i.  147. 

i.  180* 
i.  62,  320. 

ii.  314» 
i.  i9t>. 

i.  64» 

i*  3*3- 
L  30» 
i.  180. 
i.  184. 
1.  187. 
i.  190. 
i.  196. 

i.  1900 

ii.  58. 
G 


i*  *3- 


i.  94. 
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Glafs  — 

of  Lead 

of  Antimony  — 

of  Bifmuth  . - 

of  Zinc 

Glauber’s  Salt  _ 

Gold  __ 

refined  by  Cementation 
imitated 

Golden  Sulphur  of  Antimony 
Grain,  in  Salt-petre  working 
Gravelle ,  or  Graveles 
Green  Precipitate 
Vitriol 

fluid 

Guaiacurn  Wood  analyzed 
Gums  _ 

analyzed 
Gum  Refins 
Gypfurn 


H 


Head,  of  an  Alembic 
Blind-head 
Heart- burn 


i.  6. 
i.  72,  389. 
i-  84.  ii.  21. 
i.  92.  ii.  49, 
ii.  6r. 

1;  35>  224>  282. 
i.  49,  149,  295. 

i.  342. 
i.  94.  ii.  67. 

i.  90.  ii.  5,  27. 
*—•  i.  242. 

ii.  273. 
i.  80. 

i.  66,  148. 
i.  369. 

-  ii.  168. 

i.  107. 

ii.  218. 

■  ii.  219, 

i.  223.  ii.  ng. 


u  171, 

i.  174. 

ii.  341 


Heat,  reverberated,  melting,  forging,  lamp-heat,  &c. 

i.  179. 

Hepar  Sulphur  is  — ^ 

Hoffman’s  Anodyne  Mineral  Liquor 
Honey  analyzed  _ 

Hops  . — — _ 


1.  27. 
ii.  251. 
ii.  213. 
ii.  224. 


Icy  Oil  of  Vitriol 
Infernal  Stone 
Infufion 


Ink,  fy mpathetic 
Iron  — 

red-fhire  and  cold-fhire 
pig-iron  made  malleable 
converted  into  Steel 


i.  24,  228. 

»•  53,  3 38- 

— -  ii.  240. 

ii.  51. 

i*  63,  152,  358. 

i.  361. 
—  i.  360. 

i.  64,  364. 

juices 


INDE 

Juices  by  expreflion,  of  plants 

of  animals 


It 


Kermes  Mineral 
Killed  Mercury 


X.  4*5 

i.  136.  ii.  91,  213. 

i.  142. 


i.  91 


ii.  23. 
i.  404. 


Laboratory,  of  a  furnace 
Lac  Calcis  -  - 

Sulphuris  — 

Lapis  Infernalii  ’ 

Calaminaris  — 

purified 

Lead  — 

White  - 

Lees  of  Wine  — 

Libavius,  his  fmoking  Liquor 
Lime,  Lime-ftone 

flaked  in  the  Air 
Lime  water 
Liquefcent  Salts 
Litharge  - 

Liver  of  Sulphur 

of  Antimony 
of  Arfenic 
Luna  cornea 
Lunar  cryftals 
Lutes 


i*  39 


i.  180* 

ii.  277. 
i.  28. 

i-  53»  338- 

i.  95,  157-  4  57* 

.  11.  64. 

i.  71,  153»  379- 
i.  123.  ii.  322. 
ii.  271,  273: 
i.  81,  378. 
i.  38.  ii.  277- 

_ _  i.  40. 

i.  38.  ii.  277,  280. 

i.  23. 

i.  7 1,  389- 
i.  27,  97* 
i.  89.  ii.  15* 
i.  99. 

i.  34?  339’  341* 
i.  53- 
i.  197,  198. 


M 


Maceration  of  plants 

Magifiery  ’ 

of  Sulphur 
of  Bifmuth 


ii.  13S. 
i.  28,  48. 
i.  28. 

i.  93-  50- 

of  Coral,  Pearl,  Crab’s  eyes,  &c.  '}}•  3*7- 
of  Lead  -  325- 

Magnefia  ..  *’ 

Malt,  Malting,  Malt-liquor  “•  2'2.2’ 

Manna  -  “  H*  al7* 

Marcafites  ' 1  '  ““  ..  *  W 

Matched  Wines  ’  lI# 
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,  , 

Materia  perlata  — . 

Matrafs  , _ _ 

Mercury  — 

revivified  from  Cinabar 
obtained  from  Lead 
Mercurius  presdpltatus  per  fe 

au  Ids  -  _ 

vîtes 

Mercurial  Earth  — 

Metals  — • 

perfect  and  imperfect 
Metallic  Subftances  -  — ~ 
Milk  _ 

Minerals  .  >- — « 

Minium  — 

Moi  ft  way  of  parting  Metals 
Mortar  - 

Mother-water  _ - 

Muffle  — * 

Muft 

Muftard-feed  analyzed 


E  X. 

i.  S6}  89.  ii.  ig# 
i.  172. 
»•  77>  *54>o  395* 

—  i.  83, 

V  3923  3 94* 
■ —  i.  400, 

—  .  i.  82,  413. 

i.  86.  ii.  37. 

—  i.  32»  49. 

' — '  i.  46. 

* — —  i.  47,  49* 

~  1  49. 

u  *43*  «.  105,  333* 

i.  144. 
i.  71. 

— —  i.  56. 

*•“"  i.  40. 

*  i.  240,  245. 

h  190. 
ii.  226, 

—  ii.  177* 


N 

Neck  of  the  Alembic  — 

Neutral  Salts 

having  Lime  for  their  bafis 
Arfenical  — - 

of  Vinegar  with  abforbent 
Noie  of  the  Alembic 
Nitre  — 

its  bafis  *•*— 

fixed  or  alkalizated 
quadrangular  — 

Nitrous  Salts  with  an  earthy  bafis 
with  Lead 
with  Mercury 


Earth; 


—  1.  171. 

i.  19. 

};  43* 
97*  84» 

i.  122. 
- -  i.  1  71. 

i.  29,  239, 

— •  i.  245. 

i.  30,  247.  ii.  87. 

—  35>.287. 

i.  29. 

i*  394- 

—  i.  406. 


O 


Ob  j  eel  of  Chymiltry 
Ochre 

Oils,  in  general 
Mineral  - 

•Vegetable 


1.  i  • 

L  67. 
i.  roi, 
i.  105. 
i.  1  q6. 
Oils», 
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Oils,  Animal  — 

Fetid,  or  Empyreumatic 
Fat,  by  exprellion 
by  decodlion  . 
Eflential  by  exprellion 
by  diftillation 
per  defcenfum 
rectified 

fal  lifted  --  — 

Oils  fired  by  Acids 
Oil  of  Vitriol 

Icy  - —  •— 

Oil-Varnifh  — - 

Oil  of  Tartar  per  ddiqulum 

of  Lime  — - 

of  Salt 
of  Mercury 
of  Amber,  Volatile 
of  Eggs,  by  exprellion 
of  Myrrh  per  dehquium 
Ores  * — * 

Orpiment  - — 


u  109. 
— —  i.  108. 

—  i*  136.  ii.  94» 

-  ii.  128.' 

- -  ,  ii.  97. 

—  ii.  130,  174*; 

—  ii.  138. 

-  ii.  144* 

m  ii.  148. 

. —  ii.  149. 

—  ft  23- 

i.  24,  228. 

—  i.  1 16. 

—  ft  1 25. 

— .  ii.  401. 

i.  286, 
—  1.  403. 

—  ii.  203. 

—  ii.  366,  368. 

—  ii.  368. 

. — .  ...  i.  14S* 

i.  100,  157.  ii.  73. 


P 


t 

U 


Panacea  of  Mercury  1 

Pancreatic  juice  - - 

Parting  Procefs,  in  the  humid  way 

in  the  dry  way  — 

Pearly  matter  - -  ft 

Pelican  “ 

Penny-weight 

Petroleum  - 

Philofophic  Wool  _  —  — * 

Spirit  of  Vitriol  — 

Phlogifton  —  7“"” 

Phofphorus  of  Urine  i.  34,  103,  104,  261. 

Homberg’s  — — — — 

Fig- iron  ~— 

PI  after  — 

Plumbum  corneum  -  — 1 

Point  of  Saturation 
Pompholix 
Potential  Cautery 


i.  82,  416. 
i.  144. 

i.  56>  331- 

*;  344- 
89.  ii.  19. 

ft  U3- 

ft  74- 
i,  105.' 

i.  94. 

ii.  38. 
i.  9. 

ii.  177,  178. 

ii.  410. 
ft  64,  360. 
ii.  iz  3* 
i.  76. 
i.  20. 
i>  94. 
i.  48. 
Powder^ 


'Ait,  INDEX. 


Powder-Blue 
Precipitant  — * 

Precipitation  — 

Precipitate  of  Sulphur 

of  Gold,  purple 
Precipitate,  Red  — 

Green 

Yellow  — 

White 

Precipitated  Aqua  Fortis 

Princes’s  Metal  ~  - - 

Principles  of  bodies 
Principle  of  Odour  — 

Proof  of  Spirit  of  Wine 
Pulvis  Algaroth 
Purification  of  Nitre 

of  Spirit  of  Nitre 
of  Spirit  of  Salt 
of  the  Sedative  Salt 
of  Silver  by  Nitre 

Pyrites  - 

Yellow 

White  - - 

Copper-coloured 


«  *  Jt> 

II.  76, 

L  88. 
i.  28,  48. 
i.  28. 
-  .  *•  377* 

1.  80,  407. 
i.  80. 
i.  81. 

i.  407. 
i.  58. 

i.  94.  in  67. 

i.  2. 
ii.  125,  132. 

ii.  229. 
in  37. 
i.  244. 

*  i.  256. 
i.  282. 

-  i.  294. 

i.  328: 
i.  144,  an. 

i.  147. 
i.  148,  157. 
i.  148. 


Q. 

Quadrangular  Nitre 
Quartation  — 

Quartz  . 

Quick- lime  — 

Quick-filver,  fee  Mercury. 


i.  35,  287. 

i-  57>  331* 
i.  147. 

i-  39* 


R 

Rabel’s  Water  — 

Rape,  of  grapes 

Rarefaction  of  Air  — - 

Rectification  of  Oils  — 

of  Volatile  Alkalis 
Rectified  Spirit  of  Wine 
Reducing,  a  metal  — - 

Reducing  Fluxes 
Refining  Gold  and  Silver 
Refined  Sait-petre  — 


ii.  243. 
— •  ii.  302. 

~  3* 

i.  108.  ii.  144. 

—  i.  132. 

—  i.  113. 

i.  4  6. 

-  i.  62. 

i.  6o,  7 2,  88,  342. 

i.  242. 
Re- 


INDEX. 

Refra&ory  earth  - 

calx  - - 

Refrigeratory  y* 

Regenerated  Tartar  i*  122 

Regifters  of  a  furnace  — - — 

Regulus  -  — 

of  Antimony  —  i* 

pure,  or  per fe 
with  metals 

of  Arfenic  - - - 

of  Cobalt  r - 


4?9 

—  i.  38, 

i.  71. 
i.  172. 
,  125.  ij.  314. 
i.  181. 
i.  146. 
83,  155.  ii.  2. 

i.  90. 
i.  309.  ii.  5. 
i.  96.  ii.  80. 
i.  158.  ii.  75. 


Refins  -  —  1.  107. 

Refufcitation  of  Metals 

Retort  - - — 

Englifh  — — - 

tubulated  —  ~~ 

Revivify  a  Metal  - - * 

Roafting  of  an  Ore  — — 

Rochelle  Salts  - - - 

Rofin  • — —  — 

Ruby  of  Arfenic  - 

Runnet  1 

Ruft  of  Copper  ■■■— 


11.  199. 
i.  46. 
i.  174. 

;•  J75- 

i.  176. 

i.  46. 

i.  145. 

ii.  284. 

ii.  196. 

73* 
ii-  337* 

j.  60. 


Saccharinejuices  of  Plants  analyzed 
Saffrons  of  Mars 
Sai<rnette’s  Salt  - 


ii.  217* 


Saline  Subftances,  in  general 

Saliva  — - 

Sal  Ammoniac  - 


i.  65,  68,  367,  368' 
i.  126.  ii.  282* 
-  i.  14* 

—  -  i.  144* 


Native 
with  Vinegar 
Nitrous 


—  1.  130.  n.  391* 

• -  ü.  394* 

- -  ii.  390. 

i.  131.  ii.  390,  396. 

Vitriolic,  or  Glauber’s  fecret  ibid. 

Catharticum  amarum  - -  _  259. 

De  duobus  *  .  i*  2s  >  254. 

Febrifugum  Sylvii  i-  3^*  39 ^3  401* 

Gem  - -  258. 

Mirabile  * -  #  i*  35* 

Polychrejium  » -  1  .  i.  250. 

Salfum  • - -  #  i*  *7’  20* 

Saturai  — — •  i*  I23.  ii.  322>  323* 

'  E  e  6  Sal 
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Sal  Sedativum 
Salt  of  Amber,  Volatile 
of  Benzoin,  Volatile 
of  Colcoth  ar 
common,  or  Sea- fait 
Epfom 
of  Lime 
Petre 

Quieting  or  Sedative 


I  N  D  E  X, 


i.  36,  28$, 
ii.  205,  208. 
’  •  ii.  202. 

i.  230. 
1.  35,  258. 
i.  259. 
i.  41. 
i*  29>  239>  240. 
i.  36,  288. 


ot  Soda,  or  maritime  plants  i.  126,  14.1  ii  980 
of  Pearl,  Coral,  Crab’s-eyes,  &c.  ’  ‘ 

Rochelle  - 

of  T artar  — — . 


i.  126. 


of  Urine,  which  produces  Phofphorus 
Salts,  Neutral  _ _ L. 

with  Lime  for  their  bafis  — 

with  Arfenic  i,  gy 

of  Vinegar  with  Abforbent  Earths 
Nitrous  with  Abforbent  Earths 

with  Lead  _ _ 

with  Mercury  ___ _ 

from  Excrement  - 

Salts,  Urinous  Volatile  _ _  _ 

Ammoniacal  _ _ _ 

Eflential  _ 


Glauber’s,  Artificial 
Native 

tette’s 


1.  131. 
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Sylvius’s  Febrifuge 
Tachenius’s 
Samech  of  Paracel fus 
Sand-bath  — 
Saturation 
Scoria 
Scorifiers 


Scorification  with  Lead 
Sedative  Salt 
Selenites 

Semi' metals  — 
Serum  of  Milk 
of  Blood 

Silver 

Cauftic 


i.  52,  59, 


H-  317* 
it.  282. 
i.  125. 
i.  276. 

i.  19. 

*•  43- 

ii.  84. 

i.  122. 
i.  29. 

i*  394- 

i.  407* 

ii.  371. 

i.  130. 
ii.  389. 

ii.  91. 

—  i*  35»  279. 

— —  i.  224. 

i.  126.  ii.  282. 
L  36.  ii.  398,  401. 
i.  141.  ii.  186. 

—  it.  237. 

—  t.  178. 

i.  20. 
i.  146. 

-  i.  177, 

- —  i.  315. 

i.  36,  288. 
1.  25.  ii.  1 19. 

-  i.  47»  83 * 

ii-  334. 
ii.  350. 

x49>  29 7»  3*5>  335- 

i-  53- 

3  Silver 


INDEX. 


Silver  rendered  very  pure  ■  - « 

Slaked  Lime  - 

Smalt  „  — ■ 

Smoking  liquor  of  Libavius  — 

Soap  — —  —  i. 

liquid  -■■■■-  ■ 

Starkey’s  -  — 

Metallic  - 

common,  ufed  in  Medicine  - 

Soluble  Tartar  — -  i. 

chalybeatéd  — 

Soot  of  Wood,  analyzed  * - 

of  Cows  dung  yields  Sal  Ammoniac 

Spirit  of  Vitriol  - - 

Philofophic  — — ■ 

Sweet  — — — 

Volatile  ctf  Sulphur  — *  i. 

of  Nitre  - - 

Smoking  -  i. 

Sweet  or  dulcified  i. 

purified  *— — 

Bezoartic  — -  - 


i.  34O. 

i.  39,  140. 

ii.  74,  76. 

i.  8t. 
104.  ii.  1 14. 

ii.  120. 
ii.  166. 
ii.  124. 

—  ii.  I2r. 

126.  ii.  288. 
ii.  288,  289. 
ii.  192. 
ii.  391. 
i.  24,  234. 

ii.  38. 
ii.  251. 

26.  ii.  230. 
i.  32. 
32, 252, 408. 
119.  ii.  255. 

i..  256. 
i.  85.  ii.  41. 


of  Salt  * — 

Smoking 
Sweet  or  dulcified 
concentrated 
of  Wine  — — — 

Tartarized 
dephlegmated 
of  Verdegris 

Spirit  Varnilh  — • 

Spirituous  Fermentation 
Spirit,  Volatile,  Urinous 
Spiritus  Reffor  of  plants 
Spout  of  the  Alembic 
'Steel  ~~ ™ 

Steel  ore  — — - 

Stibiated,  or  Emetic  Tartar 
Stum  — 

Sublimate,  Corrofive  — 

Sweet  — 

Sugar  — « 

of  Lead 


33- 

ibid. 


1. 

120. 

0  « 

11. 

261. 

i. 

286. 

« 

1. 

XI3- 

*  • 

11. 

22  7. 

i. 

115. 

r 

ii.  2 

28, 

231. 

îi. 

320. 

— 

i. 

US. 

i 

.  ill 

.  ii. 

220. 

i. 

I3°* 

i. 

x39- 

*  * 

11. 

126. 

i. 

17/. 

■ 

• 

2. 

64, 

364- 

i. 

367. 

i. 

1 26. 

«  * 

11. 

296. 

ii. 

226. 

i. 

81, 

4Ô8. 

i. 

82, 

4I3.’ 

- — 

ii. 

217. 

i* 

123, 

•  • 

it. 

322. 

Sulphur 

INDEX. 
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Sulphur,  Mineral 


extracted  from  the  pyrites, 

Native  - 

factious  - - 

of  Antimony,  golden 
fixed 

Sweat  1 — • 

Sweet  Sublimate  — 


&c. 


L  123,  137 


T 

Tachenius’s  Salts  — 

Talc  ,  — 

Tartar 

Emetic 
Regenerated  — 

Soluble  - 

T  artarized  — — 

Stibiated  — — 

Vitriolated  — 

Tartarized  Spirit  of  Wine 
Tempering  of  Steel  — 

Terra  damnata  — — — 

Foliata  Tartari 
Tefts  — 

Tin  — 

Tincture,  of  Salt  of  Tartar 

of  Mars  with  Tartar 
of  Copper 

Tin&ures,  Vegetable  — ■ 

Tin-glafs  — 

Tin-plates 
Tombac  — • 

Touch-ftone  — 

Trituration  —  ~ 

Turbith  Mineral 
Turpentine  analyzed 
Tuny  — 


1. 


1. 


u 


Urine  *— 

Urinous  Spirit  and  Salt 


î.  2 6: 
i.  2x4* 
i.  216. 
i.  236.  ii.  113. 
L  90.  ii.  5. 

-  ii.  19. 

i.  143. 
1.  82,  413. 


i.  141.  ii.  ?86. 
—  i.  223. 

ii.  230,  271,  274. 

i.  126.  ii.  296. 
122.  ii.  314,  316. 
i.  126.  ii.  276. 
i.  126.  ii.  283. 
i.  *26.  ii.  290. 
i.  25,  224. 

—  i*  it 5- 
i.  64,  365. 

—  i.  140. 

122,  125.  ii.  316. 

î*  177- 
'•  69 ’  I52>  370. 

—  •  «•  233. 

—  ii.  289. 

—  ii.  318. 

ii.  263,  2 66. 

—  i.  92. 

i.  70. 

—  i.  94. 

*•  34<5- 
1.  139.  ii.  99. 

i.  80,  402. 

—  ii.  196. 

—  ii.  59. 


1.  142. 

i,  130. 

V 


INDEX; 


m 


Vapour-bath 

• 

1. 

178* 

Varnifh  — — 

—  i.  1 15. 

•  • 

.  11. 

26  6* 

Vegetable  Salt 

—  i.  126. 

•  • 

11. 

282* 

Verdegris  *— 

.  1 

w-  • 
• 

>-4 

OO 

• 

ii. 

3*9- 

Diftilled 

ii. 

318. 

Vermillion  — 

— — 

• 

1. 

,  82*- 

Vinegar  - 

— ■  i.  1 20.  ii. 

282. 

3°°* 

diftilled 

1. 

I  21» 

concentrated 

analyzed 

Vinous  Fermentation 
Vitriol,  Blue  — 
Green 
White 


— -  n.  304,  312. 

—  —  ii.  308. 

i.  in.  ii.  220,  224. 

—  i.  61,  148,  213,  223,  335. 

-  i.  66,  148,  21 1,  223* 

— r~  i.  95,  223;  Ü*  68. 

extracted  from  the  Pyrites  i.  2io9 


of  Lead 
Vitriolated  Tartar  — 
Vitriolic  Acid  — 

concentrated 
Volatile  Spirit  of  Sulphur 

Urinous  Spirit  and  Salt 
Spirit  of  Sal  Ammoniac 
Oily  Aromatic  Salt 

W 

Water  — 

hard  — 

Water- bath  — — 

Waters,  odoriferous  — 
diftilled 

Wax  from  plants  by  decoction 
Whey  —  — 

analyzed 

White  Arfenic  — - 

Lead  — — 

Vitriol  - 

Precipitate  — 

White  paint  for  Ladies  — 
White  of  an  Egg  analyzed 
Wines  —  — 

matched 

concentrated  - 

Vql.II.  Ff 


-  1.  392- 

i.  25,  224,  254,  257. 

i.  23; 

— •  233* 

- -  i.  267 

i.  130.  ii.  399. 
ii.  401. 
ii.  414. 


•  1.  4* 

ii.  119* 

i.  178* 

ii.  125- 
ii.  130» 

ii.  128,  213* 
ü-  334* 
ii*  345; 
i.  96* 


i.  123.  ij.  323,  326. 

i.  95.  ii.  68* 
-  i.  407- 

— •  ii.  50* 

- ii.  366» 

ii,  220,  231- 
ii.  226* 
ii.  306* 
Wine 


1.  1 12. 
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Wjneîees 
W ooî,  Philofophic 

Y 

Yelk  of  an  Egg,  analyzed 
Yellow  Aqua  For ti s 

Arfenic  • — 

Precipitate 

Yeft,  or  Ferment  — 

Z 

f£affre  . — ~— 

Zinc  - - — 

purified  — — 


ii.  230. 

i.  94» 


ii.  366, 
i.  320 
i.  96» 
i.  Si. 
ii.  225. 


ii.  76. 

I  93,  156.  ii.  57. 

ii.  66. 


FINIS. 


E  R  R  A  T  A  in  Vol.  II. 

Tp  32*  1.  13.  dele  very.  p„  64,  1.  6.  from  bottom,  for  read 
x  •  van.  p,  74.  1.  8.  for  gather  read  adhere,  p.  98.  1.  4.  for  pro-  ' 
duces  read  produca  p.  99.  1.  5.  for  Extrafls  read  Extrafl.  p.  151. 
I.  laft,  for  fieve  read  honey-comb.  p.  171.  1.  1 3.  from  bottom,  for 
they  do  read  it  does .  p.  182.  1.  7.  for  the  very  read  alfo  the.  p.  191. 
1.  14.  for  eat  through  read  eat  holes  in.  p.  193.  1.  19.  for  remain 
read  continue,  p.  21  1.  1.  laft,  for  made  read  tried,  p.  214.  1. 
dele  fill.  p.  248.  1.  6.  from  bottom,  for  the  procefs  read  a  method. 
ibid,  for  may  read  might,  p.  271. 1.  11.  for  Ehe  mafs  read  This  mafs. 
p.  273.  1-  penult,  for  were  read  be.  p.  274.  1.  1.  for  would  be 
read  will  make.  p.  275.  1.  laft,  for  had  read  have.  p.  276.  1. 
1.  and  3.  for  would  read  will.  p.  277.  1.  13.  for  and  is  read  and 
it  is.  p.  286. 1.  9-  from  bottom,  for  by  Acids  read  by  all  the  Acids. 
p.  287.  1.  12.  for  Galuber's  read  Glauber's,  p.  112.  1.  8.  from  bot¬ 
tom,  read  firength  of  his.  p.  320.  1.  17.  for  Lemeir  read  Lemeri. 
p„  323.I.  18.  dele  fill.  p.  324.  1.  1.  for  ufes  read  employs,  p.  356. 
9.  20.  for  expehi  read  fufpedl.  p.  357. 1.  1.  for  Jo  that  read  and  there¬ 
fore.  ibid.  I.  8.  for  the  account  here  given  read  our  account  of  it. 
Ibid-  1.  10.  dele  together,  p.368.1.2.  dele  the.  ibid.  1,  23.  read 
stiff  ufes  itfelf.  p.403,  1.  13.  for  muf  read  will. 
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